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Martin: Folkes, 99 8 
RP dent of the en Society. 


Honoured Sir, r 


Shall not, 1 W nnd any other 155 
logy for prefixing your Name to this Thirty 
Fourth Volume of Philoſophical Tranſaftions, when 
| declare, that the Motive of my doing ſo was 
the ſame, which induc'd the greateft Man that e- 
ver liv'd, to ſingle you out to fill his Chair, and 
to preſide in the Aſſemblies of the Royal Society, 
when the frequent Returns of his Indiſpoſition 
would no longer permit him to attend them 
with his uſual Aſſiduity. 3 
This Motive, Sir, we all know, was your un 
common Love ad your ſingular Attainments 
in thoſe noble and manly Sciences, to which the 
Glory of Sir Iſaac Newton, and the Reputation of 
the Royal Society is ſolely and entirely owing. 
That Great Man was ſenſible, that 5 
thing more than knowing the Name, the Shape 
and obvious Qualities. of an inſect, a Pebble, 
a Plant, or a Shell, was requiſite to form a 
Philoſopher, even of the loweſt rank, much 
more to qualifie one to fit at the Head of ſo 
great and learned a Body, We all of us re- 
member that Saying ſo frequently in his Mouth, 
That Natural Hiſtory might indeed furniſh Mate- 
rials 


Ol Om” . OI 


that this humble Handmaid to Philoſophy, tho? 
ſhe might be well employ'd in amaſſing Imple- 


ſtreſs, yet muſt very much forget her ſelf, and 


[The DEDICATION. 


rials for Natural Philoſophy ; but, however, Natu- 


ral Hiſtory was not Natural Philoſophy » and it 
was eaſy for all his Friends to ſee, with what 
_— he ſo often us'd this a Expreſlt- 
We knew his Love to the Roya! Hockey, 
a his Fears for it. It was not that he deſpis'd 

ſo uſeful a Branch of Learning as Natural Hiſto- 
ry; he was too wiſe to do ſo: But ſtill he judg'd 


ments and Materials for the Service of her Mi- 


the Meanneſs of her Station, if ever ſhe ſhould 


preſume to claim the Throne, and arrogate to 
ber ſelf the Title of the Queen of Sciences, 


Theſe, Sir, were the Sentiments of that Uluſ, 


trious Philoſopher, and his Authority alone would 

weigh a great deal with you, if the Solidity of 

your own Judgment did not convince you of the 
Truth of them. But I ſhall not offer here to draw 


your Character: It is ſufficient to ſay, that Mr. 


Folles was Sir Iſaac Newton's Friend. However, 
| whileI avoid being troubleſome to your Modeſty, 


I beg leave to indulge my own Vanity thus far, 
to endeavour by this publick Application to 
perpetuate the Memory of that ſincere and con- 
ſtant Friendſhip, which has now ſo many Years 


ſubſiſted between you and me, who am,with the 


higheſt Eſteem and Reſpect, Sir, 
Vr moſt Obliged and moſt Faithful Servant, 
J. FU RIN, R; 8. Secr. 
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I. De Salibus Alcalino-fixis, Auctore C. Neumin, 
Cm. Prof. Reg. Berolin. & S. S. — 
CY ALI A præcipuum totius chymiz fulcimentum 
Y conſtituere nemini ignotum, eorumque funda- 5 
mentalem cognitionem illi, qui vere utile quic- | 
quam cum 11 inſtiture & peragere in chymia 
cupit, præ reliquis, circa quas verſatur chymia, con- 
ſuetis materiis, comparandam eſſe, extra omnem dubi- 
tationis aleam poſitum eſt: Quod vero ad hujus modi 
veram fundamentalem cognitionem, neque materiarum, 
ope inſtrumentorum geometrico-mechanicorum, in mi- 
nutiſſimis particulis commenſuratione, neque externa 
contemplatione cum artificioſiſſimis etiam microſcopiis 
inſtituta, imo nec reliquorum ſenſuum externorum 
auxilio pervenire quis poſſit, chy mici diligentes & la- 
borioſi nimium jam experti ſunt; ita ut hodie cum 
ſcientia hacce demonſtrativa, Deo favente, eo perven- 
tum fit, ut ad huius ſubjecta pariter & objecta, expe- 
rientia infallibili. comprobata, cenſenda &. dijudi- 
canda, illa, quæ ante multos annos irrepſit, ad alias 
forſitan ſcientias ſatis idonea, ad noſtram vero, licet 
docta valde & ſpeculativa apparens, tota inepta & mi- 
nus ſufficiens philoſophia corpuſcularis, & per eam 
inſtitutæ mechanico- phyſica conſiderationes & ratio- 
_ cinia, penitus nunc abrogata fit & deleta. Hujus in 
locum (juxta effatum Senecæ: Veritas eſt ſimplex) 
alia, primo licet intuitu ſimplex viſa, attamen veritate 
& experientia ſuffulta, fallere neſcia, & unicuique 
eomprobata methodus, ad chymica dicta phænomena 
di judicanda conſtituta eſt, quæ veram & internam na- 
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creatis, & quæ noſtra hæc ſcientia fib1 vendicat, cor- 
poribus mixtis reperiuntur, clariſſime, quouſque hu- 


intellectui perviam exhibet. Adeo ut quilibet, ope hu- 
jus ab Experientia profectæ theoriz, lætus ſe munitum 
ſentiat, non modo obvias quaſlibet materias naturales, 
abſque dubii cujuſvis ſuſpicione clare cognoſcendo & 
dijudicando, verum etiam eaſdem, chymiæ auxilio, 


diverſimode reſolvendo vel combinando, aut nova mixta 


iterum producendo. © | Hs 
Cum vero in meis laboribus (quibus per viginti no- 


vem jam annos incubut) nec meliorem, nec magis 


fufficientem viam, quam illam modo memoratam, fine 


ulla præconcepta opinione viderim atque expertus 


ſim; itaque hancce hic congeſtam & propria experi- 


entia fundatam de Salibus Alcalino-fixis deſcriptionem, 
EX quicquid de iis ſcire quam maxime refert, dicta me- 


thodo proponam: Nec minus etiam illas cum hiſce 


concurrentes materias, phænomena & præparata eate- 
nus dijudicabo, quatenus ſapientia divina me hiſce do- 
navit hucuſque, & quatenus reliqua mihi mandata mul- 


tifaria negotia permittent. In quibus omnibus uni- 


cuique ſuam, in materia hacce, cum mea diſcrepantem 


opinionem lubens relinquam, hiſce conſiderate decla- 
raturus, me ſemper aliorum opinioni calculum adjec- 
turum, modo illa, magis quam mea, experientiæ re. 


ſpondens, me penitus convincat. 


I. De horum Salium Etymologia. 


Mixta illa jam confideranda ut plurimum Salia A. 


calina, Salia fixa, vel Salia Lixivioſa appellantur. 1. 
Salia Lixivioſa audiunt, quia per elixationem acqui- 


runtur, 2. Jalia vero fixa dicuntur, quoniam maxi- 
Ma 
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AT 
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ma ignis vi nec volatilia redduntur, neque in ſublime 


feruntur vel abiguntur. 3. Quicquid per Alcali deno- 


minationem intelligitur, non adeo ignota etiam res eſt, 


- nempe oppoſitum acidi, vel quod idem eſt, Antac idum. a 


Origo autem nominis hujus ab arabico Alcali deri vatur; 


Tali ſignificat Sal, & Al præfigitur, quemadmodum in 


Gallica lingua articulus definitus le, 12; itaque Al Lali 


0 


creſcens, multoque ſale ſcatens, à Lobelio etiam Soda 
nuncupata, quæ fi comburitur & elixatur, ingentem 


ſalis copiam præbere ſolet, quod olim ſimpliciter Sa! 
adjecto Arabico nomine Alcali appellatum fuit. Cum 


que hoc ipſum Sal combuſtioni etiam aliarum herba- 
rum & vegetabilium forte anſam dederit, & ſales inde 
prolecti ejuſdem fere indolis & naturæ reperti fuerint, 


credibile admodum eſt, veteres, modo dicti ſalis ori- 
ginale nomen ideo retinuiſſe, & hoc illudve æque 
Alcali appellaſſe, & tantum tractu temporis, ad meli- 


orem diſtinctionem, hoc vel illud cognomen adjectum 


forſitan fuiſſe, ita præter pure Salia Alcalia, corpora 


etiam terreſtria Alcalia innotuere; prioribus, pro no- 


ſtro nunc ſcopo nobis inſervientibus, ad diſtinctionem 
terreſtrium, latinam denominationem Salis adjecerunt, 
& hocce in aqua ſolubile mixtum Sal Alcali, vel in 


genere Salia Alcalia appellarunt, ne forte ſola vox 
Alcali æquivoca evadat, vel ad ſignificationem ambi- 


guam, inter Salinum vel terreſtre Alcali, occafionem 


præberet. 


In genere autem de adpellatione monendum, non 


ſatis exprimendi efficacem eſſe denominationem, five 
ſolum Salia Alcalina, five Salia fixa ſolum vocentur, 
quoniam utrumque nomen ſenſum iterum ſuggerere 
poteſt æquivocum: etenim primo habemus & Salia 
Alcalia volatilia, & ſecundo Salia fixa, quæ non pure 
Qqq 2 Alcalina, 


con junctim le Se] denotat. Notum infuper eſt, quod & 
herba quædam reperiatur, Ali dicta, in locis maritimis 
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Alcalina, ſed Salia dicta Neutra conſtituunt: Quam- 
obrem ſecurius erit, præparata iſta nunc conſideranda 


ambobus ſimul infignire nominibus, puta Salia Alca- 
lina fixa eadem appellaree. e 
Ceterum nobis ſufficit ſcire, quod voce Alcali op- 


poſitum Acid, Per nomęꝝ- fx vero aliquid, quod | 


conſtans in igne ſit, & pes maximam ignis torturam, 
ita per ſe, non penitus deſtrui vel auferri poſſit, in- 
telligatur, & quod in toto orbe, a multis retro ſecu- 


lis, in hodiernum uſque diem uſui ceſſerit, ſalia ejuſ- 
modi, ad diſtinguendum voces in chymia, ita nuncu- 
pare & ab allis ſalibus diſtinguere. Parum deni- 


que refert chymico practico, num voces ejuſmodi Ara- 


bicæ, vel Chaldaicæ, vel alii omnino linguæ origi- 


nem debeant, modo verſus alios artis peritos loquendo 


vel ſcribendo mentem ſuam explanare poterit. 


Originarium Alcali hodie quidem adhuc conficitur, 


| Ted non ex unica herba Kal: vel Soda tantum, fed ex 


aliis fimul ad maris littora creſcentibus, nec ſale de- 


ſtitutis herbis. Cum vera maximam partem ſalis hu- 
jus ſoda vel Lali forſitan porrigat, ideo ſub nomine 
ſodæ, & cum copjioſiſſime in Hiſpania alitur & præ- 
paratur, ſub cognomine Sodæ Hiſpanice exportatur, 
venditur & conſumitur. „ 


Quemadmodum vero Lali hocce non parum de ſale 
marino participat, cum quo, uti dictum, & aliæ herbæ 
permiſcentur, totaque incineratio & ſubſequens præ- 
paratio non adeo circumſpectè, ſed ſolummodo ab ho- 


minibus plebejis ejuſmodi locorum accolis peragitur; 
itaque ultro apparet, quemadmodum & re ipſa con- 


ſtat, Alkali hocce vel ſodam minime purum chymi- 
cum, fed aliis ſalibus & impuritatibus, ut & abun- 
danti terra conſpurcatum Sal Alkali exhibere: Quare 
& noſtris hiſce temporibus nec chymiæ, neque medi- 
cinz, fed ſolummodo mechanicis artificibus & opitfici- 
: . 

je 
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bus, maxime vitriarjis, ſaponum confeQoribus & tinc- 
toribus inſervit. Si quis vero, hiſce non obſtantibus, 
illo ad chymicos labores ut vellet, tunc depuratione 
neceſſaria & ſeparatione earum, ad Sal Alkali purum 
haud pertinentium, impurarum & peregrinarum ive 
admixtarum, five caſu introductarum rerum omnino 
indiget. Hacce omnia, occafione | originis vocis Al- 
kali, paueis præmittere volui,ad bee dern ſcopum! nunc 
reverſurus. 


U Ex quibus Salis Alcalina fixa pura "oe cognoſe 
cenda, E quibus hs puma gaudere debeant. 


Sal Alkali fixum purum primo quatuor proprietates. 
Alkali, cujuſdam in genere poſſideat neceſſe elt, — 
& ſalia Atcalino- Volatilia ſtipata funt. 


I. Ut cum acidis quibuſvis efferveſcat. 
2. Ut cum acidis hiſce in Sal medium abeat. 


3. Ut omnes cum acidis factas ſolutiones præcipitet. 
4. Vt cœruleum ſyrupi violarum colorem i in viri- 
dem tranſmutet. e oe EE! Srl 


gal Alcali fixum contra in ſabſequentibus proprie- 
tatibus a volatilibus Alcalicis {alibus yu maxime 
diſcrepat, nempe quod *S 
"Us Solutionem 3 fublima non in | alli 
quod falis Alcali volatilis indoles eſt, fed in ful. 
cum, citrinum colorem præcipitet. 
2. Cum cupro adjecto nec veſtigium coloris ceerulei 
excitet. | 
3. Cum Spiritu Nitri fumum haud producat, 
4. Aquæ admixtum, non frigoris, ſed potius ca- 
* Joris lenſum illi concilict. 
5. Ab: 


(433) 
% Ab acre admiſſo haud ficcum relinquatur, ſed hu- 


midum evadat, vel 8 liqueſcat. 
6. In igne non avolet, ſed permaneat, candeſ- 
cente ſuaviter igne fere nihil, ingenti vero & fu- 
ſorio, parum admodum de pondere ſuo amittat. 
7. Non ſolum in igne fixum perſeveret, ſed etiam 
cito ſe fundi patiatur, & denique 
8. In Cryſtallos haud abcat nne ſalia 
nonnu la volatilia. 


Praterea Sal Alkali fixum etiam ſubſe. 


quentes qualitates peculjares I & in tentami- 
nibus monſtrare debet. 


1. Ut in * ſolues, cum alio, circa quod occu- 
pati ſumus, puriſſimo ſale Alcali fixo, abſque 
ulla alteratione, turbatione vel * 
amicabiliter coëᷣat neceſſe eſt. 
2. Ut Sulphur in humida via, que ac ficea, omnino 
ſolvat oportet. 
g. Cum Acido vitriolico puro permixtum, && in fal 
medium cryſtallinum coactum, in igne nihil 
ponderis ſui amittere, nec ullo modo fluere debet. bo 
4- Denique purum & genuinum ejuſmodi Sal Al- 
cali fixum, præter reliquas omnes antea recenſi- 
tas 15 proprietates, cum pinguibus etiam vel ex- 
preſſis oleis ſaponem conſtituere neceſſum habet. 


Quod ſi vero in unico ſolum harum ſingularium 
commemoratarum proprietatum peccet, tunc ſtatim ſig- 
num penitus infallibile eſt Sal Alkali — non pu- 
rum fuiſſe. 


III. Quænam 
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m. Quenam ſuljecta requiruntur ad producendum 
NIST: Sal Alcali fixum; 


Sicuti Chymia univerſa circa res pure Naturales 
verſatur, & in genere nil aliud peragit, quam reſol- 
vere & combinare, nil quoque producit, ubi nihil 
exiſtit, ſed ſolummodo in hunc vel iſtum modum, 
de his jam dum præſentibus ſubjectis, nova omnino 
mixta, per tranſpoſitionem partium ut plurimum (five 
reſolvendo id fiat vel combinando) artificioſe producit, 
quæ natura, in ſe ſpectata, defectu inſtrumentorum, ſive 
nunquam, ſive tantum rariſſime exhibere poteſt; & ſic 
omnia ad naturæ nutum in Chymia peraguntur, licet 
difficile admodum fit de omnibus & fingulis caſu pro- 
ductis novis, veram & phyſicalem cauſam in inſtanti 
eruere. Ita de Salibus hiſce Alcalino-fixis in ante- 
ceſſum ſcire convenit, ea pariter naturali penitus & 
comprehenſibili modo fieri. ne - 
Quantum mihi innotuit, natura cum integro ſuo 
penu, nullum nobis ſatis purum feparatum, & cum 
recenſitis proprietatibus dotatum, Sal Alcali fixum 


pPeorrigit, ſed exiſtit, {i demonſtrabile aliquod reperitur, 


(qualecunque in toto orbe dal Alcali nativum invenire 
& explicare poſſum) unice & ſolum in illo, cum ſale 
Acido jam permixto, communi vel marino ſale. Circa 


hoc vero conſiderari oportet, quod Sal Alcali fixum 
ejulmodi, e mtr PONY TOO 


1. Quia illud nunquam nulloque modo in ſtatu ſuo 
pure Alcalino, ſed ubique, five cum acido falis 
communis, vel etiam, quemadmodum in fonti- 
bus nonnullis ſotericis, cum Acido Vitriolico con- 

ſpurcatum reperitur; fi denique illud demon- 

ſtrare cupio, ( polito me hoc demonſtraturum ) 
Varus 
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varlis nihilominus artificiis ab admixtis ejuſmodi 
rebus liberari prius debet; ita ut talia, artificioſis 

laboribus educta corpora, (certo reſpedtu) haud 
ſimpliciter pro pure nativis, circa quæ ars mi- 
nime verſatur, declarare poſſim. 5 
2. Quod hocce in Sale communi reperiundum Al- 
calinum ens, cum denique illud artificiis varus 
ſieparaverim & demonſtraverim, nihilominus cum 
antea recenſitis ſedecim proprietatibus perfecte 
haud congruens purum, ſed a ſale Alcali fixo ve- 
getabili ordinario valde diſcrepans Alcali exiſtat. 
Ex quibus generaliter denique concludo, purum 
Sal Alcali fixum naturam minime nobis porrigere, 
conſequenter omnia Salia Alcalina pura tota 


AR TIS PRODUCTA eſſe. 


Regnum Vegetabilium, vel hiſce adnumeratas res 


naturales, fi non in totum, maximam tamen partem, 


pro ſubjecto & materia agnoſcunt, ex quibus in maxima 


copia produci & elaborari queunt; Nam licet hinc 
inde parum quicquam demonſtrativi, in Regno etiam 
Animali exhiberi quandoque poſſit, attamen, excepto 
illo, in urina & fæcibus a dicto ſale communi depen- 


dente, in tam parva quantitate exiſtit, ut attentionem 


haud mereatur. Rationem, quare tam parum, vel nihil 


Alcalino-fixi exibeat, ſuo loco, pro viribus, paucis 
ſubjungam. rg rd a 

Mirum interea videtur & paradoxum, quando de 
origine & exiſtentia Salis Alcali dicimus, product illud 
ex re quadam, quz nec granum Salis Alcalino-fixi 


cContinuĩt; quemadmodum ex omnibus iſtiuſmodi re- 


bus, ex quibus multæ libræ imo centenarii Salis Al- 
cali fixi eliciuntur, ante operationem in igne, vel 


ante incinerationem vel combuſtionem, nec granum 


hujuſmodi, in tentaminibus fingulis probati Salis Al- 
calini 


calini ad ſenſum educi poteſt; ſed fi ſalini aliquid de- 
tegitur, ad acidam potius, quam Alcalinam naturam 

verget. 8 | 
Majorem multo attentionem ſibi vendicat paradoxum 
hocce, fi quis multa, ne dicam plurima, alia przparata 
Chymica conſucta cum hiſce comparat, in quibus ſin- 
gulis apparet, quod illud, quod Chymicus eduxit, an- 
tea jam in ſubjecto extiterit, & in illo ſolummodo ex. 
tenſum, aliiſque rebus permixtum fuerit; conſequen- 
ter ab artificibus ſolummodo a permixtis ſeparatum, 
ficque collectum, non productum, ſed eductum, nec 
de novo creatum vel compoſitum, ſed ſolum extrac- 
tum vel ſegregatum fuiſſe; quemadmodum, exempli 
loco, in oleis eſſentialibus & expreſſis, in illis ope bal- 
nei eductis vegetabilium aquis, ſalibus eſſentialibus, 
ſpiritibus mineralibus, multiſque aliis rebus videre eſt: 
Verum illud ipſum de permultis aliis, & quidem pro- 
prie chymico-artificialibus rebus, ex. gr. de ſpiritu 
vini, ſpiritibus inflammabilibus, quibuſvis acetis, &c. 
& eadem quoque ratione de Salibus Alcalinis tam 
fixis, quam volatilibus, item de oriundis exinde ulte- 
rius novis mixtis, ut ſalibus ammoniacalibus, ſaponi- 
bus & ſimilibus aliis, dici nequit; fi quidem de omni- 

bus his rebus, & fic etiam de Sale Alcali fixo, in ſub- 
jecto ex quo id præparatum fuit (ut antea jam mo- 
nui) ne micula quidem ejus antea in ipſo reperiri po- 
tuit, unde quoque Sal Alcali Fixum non eductum, ſed 
revera productum & artificiale exiſtit. 
Præcipuum & maxime neceſſarium inſtrumentum 
ad productionem Salis Alcalino-fixi eſt Io NIS, ut- 

pote in quo prærogativa artis præ natura in tantum 
conſiſtit, dum hunc pro lubitu & placito excitare, mi- 
nuere & augere, variaque corpora cum ipſo reſolvere 
& componere valet, quomodo & quando ipſa cupit: 
& cum hoc, nempe quod _ Alcalino-tixa mediante 
OT igne 
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igne producantur, quidam Chymici verbales forte 
audiverint, hi derepente nudum inſtrumentum pro 
materia Salis Alcalini, vel pro principio conſtitutivo 
ipſo venditarunt, & univerſam Salis Alcalino-fixi for- 
mationem particulis ignis adſcriplerunt, cum tamen 
quotidiana experientia plane diverſum, & quod ignis 
undique tantum ut inſtrumentum ad ejus formationem 
cooperetur, viſibiliter convincat & demonſtrat, prout 
& ipſe in ſequentibus de hac re ulterius mentem 


meam ſum explicaturus. 


Subjectum, ex quo Sal Alcali fixum produci debet, 
proprie duo neceſſaria requiſita vel ingredientia con- 


tineat, neceſſe habet, quæ ad conſtitutionem hujus 
ſalis abſolute requirantur, nimirum ut, 


- ſe fit inflammabile, & oleoſis vel bituminoſis 
VV. 
2. Sale quoque acido dotatum. 


| Quad fi ergo has abſolute & neceſſario requiſitas 


. proprietates in uno ſubjecto con junctas reperio, tum 


ſatis quoque ſufficiens eſt, ut Sal Alcali fixum largiri 
queat, unde omnia fere vegetabilia, vel eorum partes 


incorruptæ, aptiſſima exiſtunt; uno vero utrorumque 


inde emerget. - Ces GT EE 
Hoc ergo fundamento omnis Salis Alcalino-fixi in 
mundo productio innititur, & pro diverſitate propor- 


deficiente, parum quoque vel nihil Salis Alkali fixi 


tionis horum memoratorum duorum neceſſariorum in- 
gredientium, etiam ex hoc vel illo ſubjecto modo plus, 
modo minus, modo debilius, modo fortius, vel alio 


modo diverſum Sal Alcalino- fixum acquiritur. 
Sola ſiquidem oleoſi ingredientis copia omne punc- 


tum non abſolvit, dum & inprimis ſal acidum ut ad- 


ſit, neceſſe eſt. 


Quod 


a 
Quod fi ergo Sal Alcalino-fixum producturus, de 
quodam vegetabili, fiye fit herba, radix, lignum, cor- 
tex, vel quicquid ejus fit, antea tantum per alios la- 
bores, per quos folummodo contentam in eo olei & 
ſalis acidi proportionem concludere poſſum, ſufficienter 
inſtructus ſum, tum in anteceſſum quoque judicare 
potero, an multum vel parum Salis Alcali fixi daturum 
ſit: Quod ſi enim parum vel nihil olei poſſidet, par- 
vam quoque Salis Alcali proportionem ſubminiſtrabit, 
& fi parum vel nihil falis acidi contineat, vel 
acidum volatihus exiſtat, multo minus adhuc ſuppe- 


ditabit; unde poſterior hæc circumſtantia, plerumque 


in cauſa & culpa eſt, . an raro ex magno cu- 
juſdam ligni acervo, vel aliis vegetabilium partibus, 
parum ſalis Alcali erui poſſit; & ſicut indubitatum 
exiſtit, quod omne ſanum vegetabile partes inflamma- 
biles contineat, ita contra multa ex iis, vel parum ſa- 
lis, vel etiam volatile & ſub incineratione plerumque 
diffugiens, ſal acidum continent. . 8 
Dari quoque poſſunt plantæ, ligna, radices & ſimi- 
lia, falis & olei ditiſſima, quæ vero, dum incinerari 
debent, propter nimiam aeris intercluſionem, tantum- 
modo vaporant, & in carbones, non vero in cineres 
exuruntur; qua circumſtantia omne ſere ſal acidum, 
quamvis eſus non parvam quantitatem contineant, 
(præcipue fi vegetabile adhuc viride, & inſufficienter 
exſiccatum ſit) ſenſim ſenſimque exhalat, perparum 
reſtat, & omne quod remanet, cinerem in pauca, & 
Sal Alcali-fixum in longe minori adhuc quantitate 
— ˙ 3 7 
Res hæc demonſtrari poteſt, ex. gr. in Pinu, vel 
quovis ligno, quo communiter ad urendum utt- 
mur: Si ejus aliquot centenarii recipiantur, lique le- 
niter aperto aere comburantur, ſufficientem cinerem, 
& ex his notabilem agus ſalis partem . 
2 I 
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Si vero ejuſdem ligni totidem centenarit in parvos 


% 
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acervos conſtruantur, carbonariorum more, vel alio 
quoque modo, ligno apertus aer adimatur, * mo- 
do tantum ei permittatur, ut vaporare poſſit, breviter 


carbones conſueti exinde conficiuntur & quidem ea 
ratione, ne ulli carbones inflammantes, qui in igne, 
aperto aere, fumantem flammam edunt, reſtent; ejus 
modi puros carbones, ſi tum aperto aere incineres, 
eoſque in comparatione quantitatis priorum cinerum 
ponderes, demum Sal Alcali exinde modo conſueto, 


elixiviando ſepares, & itidem ponderes, hzc poſte- 
rior methodus immenſum quanto minus cinerum & 
ſalis in reſpectu prioris, quod ab initio ſtatim aere 
aperto incineratum fuit, ſuppeditabit. Nulla alia ex 


ratione, hæc ponderis diverfitas ex ejuſdem quanti- 


A 


tatis ligno oritur, 13 in confectione carbo- 
num pleraque pars 


alis acidi, vel communiter ita ap- 
pellati ſpiritus lignorum, in aerem aufugerit, quæ ta- 


men neceſſariò ad conſtitutionem Salis Alcalino-fixi, 


tanquam primarium ingrediens, requiritur. 


Conſideratu dignum eſt, quod pro acquiſitione ci- 


neris vegetabilis abſolute admiſſio aperti vel liberi ae- 


ris requiratur, quippe fine quo nulla ratione cineres 
acquirantur, unde carbones, occluſo aere, etiam fortiſ- 
fimo & per aliquot annos conſtanter durante igne, 
ſemper carbones permanent, & nunquam in cineres 
rediguntur. „„ 
Nec minus notatu & obſervatu dignum eſt, quod 
inter carbones & ex eodem ligno confectos cineres, 


tanta occurrat differentia. 


1. Sic ex carbone, quantacunque etiam aquæ co- 
pia, ne hilum quidem ſalis Alkalini elixiviari 
vel ſeparari poteſt. 5 

2. Nullum 


(WW) 

2. Nullum ne quidem fortiſſimum & potentiſſimum 
acidum ullum effectum in carbone exerit. 

3. Nullus carbo cum vitro ſeſe miſcet, quæ ſingula 

tamen cineres præſtant. 


Sed ut ad formationem Salis Alcalini, ſeu neceſſa- 


ria ad id conſtituentia revertamur, veritas & probatio 


meæ Theſeos ex pluribus adhue mome 
cumſtantiis ulterius ſatis patet. 


ntis & cir- 


1. Recipiatur ejuſmodi putridum, carioſum & quaſi 
emortuum lignum, quod alias dum in decenti 
vigore adhuc exiſtit, largam ſatis lixivioſi ſalis 
quantitatem edere ſolet; comburatur, elixivietur, 
E& procedatur in omnibus eadem ratione, ac fi 
ſanum lignum fuiſſet, & tunc tandem reſpiciatur, 
& computus ducatur, quam parum vel nihil Sa- 
lis Alcali-fixi exinde proveniet. Ratio eſt mani- 
feſta, quia neceſſario ad ejus formationem requi- 
fitz, tam oleoſæ, quam præprimis quoque acidæ 
ſalinæ partes antea in aerem exhalarunt & eva- 
r cc: 1 
Aſſumatur planta recens, quæ manifeſto ſuſfi- 
ciente ſalis acidi quantitate a natura dotata eſt, 
ſeparetur exinde ſal acidum, ſeu ita dictum ſal 
eſſentiale, quo facto herba exſiccetur, (ſepara- 
to nimirum ante dicto ſale acido) comburatur 
& elixivietur cum omni cautela, tunc ad ocu- 
lum patebit, quam parum vel nihil Salis Alca- 
lino · fixi ſuppeditatura fit. TT. 
3. Eadem autem herba, eademque quantitate af. 
ſumta, abſque tamen falis acidi vel eſſentialis ſe- 
paratione, tantum ficcata, combuſta, & modo 
conſueto ita elixiviata, viſibiliter & aperte per 
auctiorem Salis Alcali fixi quantitatem, in com- 
1 a 3 paratione 
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paratione prioris operationis, veritatem demon- 
1 3 

4. Vel accipiatur ante extractum ſal eſſentiale aci- 
dum, calcinetur debita cum cautione, tum ea- 
dem certitudo emerget, & ex eo quoque, quia 

ejuſmodi ſalia eſſentialia non pure ſalia acida, 
ſed etiam aperte oleoſis & ad formationem 
Alcali altera ex parte neceſſariis partibus dotata 

ſunt, verum ſal Alcali fixum apparatur. 

5. Quod ſi porro eadem recentis ejuſmodi herbæ 
quantitas, quæ ordinario bonam ſatis Salis Alca- 
Iini portionem dare ſolet, aſſumatur, factaque 
ponderatione tota quantitas in duas partes accu- 

rate dividatur, ejuſque pars dimidia ſiccetur, 

comburatur, & modo conſueto Sal Alcali fixum 
porro exinde elixivietur, ponderetur & conſer- 
vetur; altera vero pars dimidia ad putrefacien- 
dum reponatur, & decenter tractetur, quo peni- 
tus penituſque putreſcat, tum deſtilletur, ita 
acquiremus, prout non incognitum eſt, ſpiritum 
urinoſum, ſal volatile & oleum empyreumati- 
cum; ſed reſpiciatur poſtea, quantum Sal Alka- 
li fixi ex reſiduo jam extrahi poſſit, fi quidem 
certo, licet ſumma cum cautione elixivietur, 
perparum & ſæpe plane nihil emerget; ratio ite- 
rum non obſcura eſt, quia requiſita ad fixum 
Sal Alkali, {al acidum & oleum, durante putre- 
Factione metamorphoſin paſſa, & partim in fal 
volatile, vel ſpiritum urinoſum converſa, partim 
: etiam, & quidem pleraque ex parte, in oleum in 
ſubſtantia & forma olei per deſtillationem inde 
ſeparata fuerunt. | | 
6. Quod fi ad manus fit purus citri ſuccus, qui 

i aperte ſal acidum, aut paucas vero oleoſas, vel 

4 de principio inflammabili participantes partes 

| ſimul 
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ſimul continet, ejuſque magna ſatis portio, ad 20, 
30, vel plures congios aſſumatur, aquoſum eva- 
poretur, inſpiſſetur, comburatur & elixivietur, 
tum exinde quoque formatio Salis Alcali fixi 
manifeſta reddetur. = 
7. Quam optime autem ſenſibus noſtris hæc pate- 
bunt in tartaro, vel ejus cryſtallis quoque, quip- 
pe qui, prout unicuique notum eſt, nihil aliud, 
quam ſal acidum permultis oleoſis partibus im- 
butum, continet; quod ſi ergo hæc duo hic con- 
juncta requiſita primaria, nempe ſal acidum & 
oleum, mediante neceſſario ad hoc inſtrumento, 
ignis ſcilicet, uſtulentur & comburantur, tum 
ex reſiduo nullum amplius apertum ſal acidu 
& contra vero de novo utique productum Sal Al- 
cali, & quidem copioſe acquiritur; & ſic cum 
omnibus ſubjectis demonſtrari poteſt. | 


Quod vero oleoſa quoque ſubſtantia non parum de 
ſuo contribuat, inter alias diverſas demonſtrationes, 
(quas, niſi de induſtria nimiam in hac re prolixita- 

tem evitarem, adducere poſſem) etiam ex unica hac 
cuique facile in ſenſus cadente circumſtantia colligi 
poteſt; quod fi ex. gr. quatuor libræ ſiccati abſin- 

thii incinerentur, & ex IIxivio Sal fixum colligatur, 
accipimus præter propter 2 uncias Salis Alcali fixi. 

Jam vero recipiantur itidem 4. libræ ejuſdem abſin- 

thii, contundantur, & conſcindantur ex, & pars ip- 
ſius oleoſa bituminoſa, ſeu reſinoſa, per ſpiritum vini 
tectificatiſſimum, quamdiu ſcilicet ſpiritus tingitur, 
extrahatur; tum plurimum quidem, non tamen omne 
& univerſum in eo contentum inflammabile educes, 
omne tamen ſalinum in ipſo interim remanet; quod 
reſtat poſtea, exſiccetur, comburatur, ſal exinde elixi- 

vietur & ponderetur, tum loco ante dictarum 2 3 un- 
clarum 


quod, 5 
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ciarum jam unica tantummodo ſalis uncia prodibit, 
ex quo ergo iterum apertiſſime neceſſarium, ſub priori 


combuſtione relictum, & ad majorem Salis Alcalini 


fixi portionem contribuens, in poſteriori vero antipro- 
ba, mediante extractione ſpirituoſa ſejunctum, & jam 
proinde abſens, ingrediens bituminoſum ſeu oleoſum 
demonſtratur. Pro ulteriori demonſtratione, hæc jam 


memorata, ab extractione ſpirituoſa reſidua, remanenti2 


per aquam excoquatur, herba tum reſtans exſiccetur, 
comburatur, elixivietur, ejuſque ſal colligatur, tum 
ejus tantummodo 19, vel 20 grana acquirentur; ratio 
eſt, quia ex his 4. herbæ libris jam omne fere oleoſum 
& ſal acidum, quæ ad compoſitionem & formatio- 
nem Salis Alcalino-fixi requiruntur, extractum fuit. 


IV. Quomodo Salia Alcalino-fixa oriantur, & ex quo 


_ conſiſtant £ ? 


Cum ergo clare ſatis pateat, quod ad formationem 
Salis Alcalino fixi acidum & principium quoddam 
inflammabile abſolute requirantur, prout comprobavi, 
pro primo facile exinde quoque colligi poteſt, quod 
aliquid ex his 2. tam neceſſariis ingredientibus fimul 
in eo reſtare debeat, prout & revera reſtalt. 

Ignis, qua inſtrumentum, quod ad confectionem 
Salis Alcali adhibendum eſt, nihil aliud peragit, quam 


1. Omnem ſuperfluam aquam, 5 

2. Omne itidem ſuper fluum ſal acidum in forma 
ſpiritus, — 

3. Volatile demum & ſuperfluum oleum ſeparet. 


Quemadmodum igitur omnia ſalia, ſive acida, ſive 
alcalina ſint, ſeu quoquo modo appellentur, nec mi- 
nus 
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nus omnia inflammabilia terram pro baſe vel 2 
mento agnoſcunt, quæ terra imprimis oculis ſeſe ſiſtit, 
ſi ejuſmodi mixta magis magiſque A connexis cum 
ea volatilibus partibus liberantur, & contra ad magis 
magiſque fixum ſtatum reducuntur: ita hoc quo. 
que hic in generatione vel compoſitione Salis Alca- 
Iino-fixi jvidere licet; dum enim ignis ſenſim ſenſim- 
que aliquid de volatiliori inflammabili & fale acido 
cum aqua propulit, uno eodemque tempore, reſiduum 
magis hxum tam ſal acidum, quam bituminoſum ma- 
gis magiſque concentratur, quando ſenſim ſenfimque 
neceſlaria ad conſtitutionem ſalis acidi aqua perit, quæ 
mediante calore ignis, ex ſale acido liberatur, & ex- 
halare cogitur; eodem, inquam, tempore ſeparatur, 
altera ex parte, terra, quæ in fale acido fuit; quo 
diutius ignis continuatur, vel ſubjectum incineratur, 
eo plus aquæ ſubtilis, ſubtilis acid! & inflammabilis 
abigitur, & tanto plus altera ex parte terræ acqui - 
ritur, vel tanto facilius degenerat ſal acidum cum 
pauca phlogiſti portione, in erram: Unde maximum 
volumen ſalis fixi ex pura terra conſiſtit: verum quia 
hæc terra originem ſuam ex fale acido educit, &, 
ut ita loquar, naturæ acidæ eſt, impoſſibile eſt, quod 
etiam ſub prima incineratione vel calcinatione omne 
ſal acidum ex ipſa liberari poſſit; fed ultimum pori-:s 
maxime concentratum &, in comparatione prioris multo 
volatilioris, jam maxime fixum, ut & magis fixum ſub- 
ſtant iæ inflammabilis in quavis particula hujus terræ 
impactum reſtat & inhæret. Salinum hoc cauſa exiſtit, 
quare omnis hæc terra diſpoſitionem ſolubilitatis cum 
aqua retinet, & paucum illud, quod ex inflammabili 
ortum deducit, cauſa hic quoque e{t cauſticitatis, ſe- 
cundum proportionem & modum immixtionis ſui. 

Ex eodem quoque fundamento, quia ſcilicet hæc 
terra acid e naturæ & familiz eſt, prodit quoque con- 


C ſtans 
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ſtans quaſi defiderium, ſal acidum rurſus afſumendi, 
quod ipſorum affinitas & intima commixtio cum omni- 
| acidis, quin imo nuperrime & me demonſtratus 
magneiiſinus, quo Salia Alcalino fixa acidum quoque 
ex acre attrahunt, tanto magis confirmat. Hoc quo- 
que concentratum & reſtans paucum fal acidum, ut 


& hæc ad ſalinam mixtionew prona & jam ab om- 


ni aqua liberata terra, aperre unica exiſtit cauſa, quod 
hzc mixta id rurſus quaſi concupiſcant, quod per ca- 
lorem ignis amiſcrunt, nempe aquam: inde oritur 
celeris illa & ſubitanea extractio humiditatis & ſolutia 
per deliquium, quin & incaleſcentia illa, quod ti for- 
ticer combuſta fuere, & tum prima vice humidita- 
tem ſentiunt, quin etiam ipſa incenſio, fi minerale 
quid ſimul adhibitum fuit, quale quid in fale Tar. 
tari cauſtico cum Regulo Antimonii Martiali præpa- 


rato, ut & pyrophyris videre licet. 


Quod fi vero Salibus Alcalicis paucum hoc ſal 
acidum & inflammabile plane adimitur, tum nude, 
tantum reſtat terra, quz nec in aqua amplius ſolvt 
poteſt, nec humiditatem nec acidum ex aëre attrahit, 
nec incaleſcentiam producit, & in omnibus quaſi 
emortua apparet; quamquam Chymicus, dummodo ipfi 
lubeat eam rurſus, [ut ita dicere liceat] revivificare, 
& ad diſpoſitionem ſolutionis & mixtionis cum aqua, 
imo ad p eraſque priores qualitates reducere valet. 
Onmne quicquid de formatione Salis Alcalino-fixt 
ſuperius attuli, unico exemplo aliquatenus jam ſupra 
memorato plenarie demonſtrare poſſum, vel quivis 
illud in propriam ſui convictionem imitari poterit: 
Recipia ur ſal eſſentiale Acetoſellæ, quod viſu, guſtu, 
tactu, vel quoque modo ante examinatum, [ quamvis 
nemo quoque iſtud negaturus fit] apertum ſal aci- 
dum, non tamen purum, ſed particulis oleoſis mixtum, 


ſiſtit. 
Quod 


- 
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Quod fi ergo hujus e. g. uneia 1. aſſumatur, ex 
eum aqua uniatur, tota ſeſe penitus in aqua ſolvit, 
prout etiam ex ſolutione aquoſa in cryſtallos antea 
cConcrevit, & ne minimum quidem indiſſolutum vel 
cum aqua permixtum reſtat, ita ut nec oleum, nec 
terra, nec Sal Alcali, nec aliud quicquam peregrinum, 
ſed nihil aliud, quam pura ſalis acidi ſolutio videri 
poſſit. Jam recipiatur porro 1. uncia e juſdem {icci 
tamen & cxyſtallini ſalts, imponatur ea vaſeulo re- 
torto vitreo, & debita cum cautela, igne per gradus 
adhibito, deſtilletur, tunc ſenſim ſenſimque omne 
iſtud, quod antea in ſuo ordine circa confectionem 
Salis Alcali recenſui, jam hic mediante ignis inſtru- 
mento, quod nihil aliud quam vaſculi retorti & con- 
tenti in eo ſalis incaleſcentiam cauſatur, eveniet & 
producetur. b 5 


1. In vas recipiens ſuperflua, quæ tamen in ſicco 
ſale antea latitarunt, aqua & oleum eum ſub- 
tiliſſimo & volatiliſſimo dale acido prodibunt. 
2. E contra non parum terræ inde rurſus ſepara- 
bitur, & reſiduum, cui aliquid falis concentrati 
&& olei quaſi fixioris ſeſe innexuit, in perfectum 
Sal Alcali fixum degencrabit, e 


Invenientur cireiter 3. drachmæ aquæ pauco ſale 
acido volatili imbutæ, qui liquor alias, ſpiritus acidus 
Acetoſellæ vocari poteſt, ſcrupulum forte unum olei em- 
py reumatici ponderabis, & in vaſculo retorto, ita dictum 
reſtans caput mortuum conficiet circiter 4 drachmas 
& 20 & aliquot grana, ex quo plus quam 3 drachmas 
veri ſicci dalis Alcali fixi elicies; ita ut pauca tan- 
tum grana exhalarint & diſperſa ſint, quæ de tota 
uncia, fi ex omnibus comoutum traxeris, forte defi- 
ciant. Hic ergo omnia prodeunt & eveniunt, quæ 
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dixi; verum præter Sal Alcali &, quæ primo abiit, 
aquam & ſubtile acidum, oleum quoque adeſt, ut terra 
plane emortua, quæ duo poſteriora jam nullo modo 
cum aqua miſceri amplius volunt, quamvis antea, 
cum adhuc totum ſal acidum oleoſum conſtitueret, 
omnia in eodem ſolverentur. SS 
Poteſt quoque Sal Alcalino-fixum deſtrui, parva 
illa acidi & inflammabilis portio ipſi adimi, indeque 
quantitas terræ augeri, & fic unico hoc experimento 
omnium harum rerum certitudo erul. 
Conſiſtit itaque Sal Alkali fixum ex terra quadam 
ſolubili, in quam, mediante igne, aliquid de fixiſſi- 
mo ſale acido ſeſe infinuavit, ſimul quoque aliquid 
de magis fixo, vel ad terreſtreitatem magis incli- 
nante bituminoſo, ſeu inflammabili principio, uſtulande 
quaſi innexum eſt, ita ut novum mixtum ſalinum, 
quod Chymici Sal Alcali fixum vocant, conſtituat. 
Dominus Homberg, qui [ prout Domino D. Szabl 
memoratum eſt} primum Phar macopœus, poſtea vero 
ſut non nemini notum eſt] clariſſimus Chymicus 
Lutetiis Pariſiorum fuit, quem Gallia ad ipſius uſque 
tempus unquam habuit, hac in re, quamvis revera vir 
egregie habilis fuerit, tamen errorem paſſus eſt, dum 
ſal acidum tantum cognovit, quod ſeſe terreſtribus 
particulis innecteret, & fic Sal Alcali fixum conſti- 
tueret, de inflammabili vero nullam mentionem in- 
ecit. CTT 
f Qui adhuc vivunt Senior Dominus Geofßroi & Do- 
minus Lemery, tanquam duo præcipui hodierni Gallie 
Chymici, in tantum quidem ſub ſuis laboribus obſer- 
varunt, quod aliud quippiam adhuc præter ſupra 
dictum ſal acidum & terram, nempe aliquid de prin- 
cipio inflammabili ad conſtitutionem Salis Alcali ne- 
ceſſario requiratur-; fed boni iſti viri rurſus in eo 
defecerunt, dum hoc inſtrumento, ſeu igni, aſſignare 
1 voluerunt, 


FO . hb 
voluerunt, cum tamen in iſto ad Sal Alcali fixum 
adhibito ſubjecto vegetabili, reale ac ſubſtantiale in- 
grediens oleoſum vel bituminoſum uniuſcujuſque 
oculis obverſetur. Porrigatur quæſo his Dominis 
ejuſmodi ſubjectum in manus, in quo antea nullæ 
actuales partes in flammabiles demonſtrari vel con- 
jecturari poſſunt, ſed in quo tantum ſal acidum 
& partes terreſtres probari queunt; hoc ſubjectum 
ipſi poterunt in vaſe retor to, per 20 & plures annos, 
cum multis centenariis extrorſum vaſi retorto adhibi- 
tis, particularum ignis & materiarum luminis | Parties 
de feu & matieres de la lumiere] vel qua ratione 
ipſi volunt tractare, ea tamen cum expreſſa præcau- 
tione, ne cineres ipſos harum adhibitarum inſtru- 
mentalium materiarum ignis addant, dum certo certius 
fit ipſos ne unicum quidem granum Salis Alcalino-fixi 
exinde philoſophando educturos, licet etiam totum 
Carteſium ſimul igni conſecrarint: jam vero ſi ex 
ipſorum opinione ignis ingrediens; vel. conſtituens 
materiale ipſius exiſteret, neceſſum foret, ut abſolute 
etiam ex ejuſmodi rebus, in quibus in ſe nullæ eſſen- 
tiales partes inflammabiles præſto & immixtæ eſſent, 
illud conficere poſſint: Quod fi in actum deducere 
non poterunt, prout revera non poterunt, ſed ſemper 


materia in & ex ſe ipſo inflammabilis aſſumenda 


venit, quare ndn ipſas actu realiter præſentes adhi- 
bitas, plane certas & demonſtrativas res, tanquam cau- 
{am reſpiciam, vel quare memet huic & illi Philo- 
ſopho vel Chymico cerebrino, qui forte per totam 
ſuam vitam nullum carbonem manibus tractavit, & 

chymica ſubjecta & hiſtorias non ex ipſorum intima 
qualitate, & realiter conſtituentibus materialibus par - 
tibus diverſarum in 1is contentarum materiarum, ſed 
tantummodo ab extera, mediante circulo, linea, & 
microſcopio, vel etiam quæ cum lis dimenſurare & 
= perſpicere. 
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perſpicere non poteſt, ſecundum propriam chymeri- 
cam in cerebro tantummodo propoutam, & in Chy- 
mico laboratorio nunquam comprobatam, nec unquam 
comprobandam imaginationem probabile judicat, ſub- 
jiciam, ipſiuſque deliranen a adorem; ? ik | 

Quod autem ignitio, vel ignis, qua inſtrumentum 
tantum, ad productionem Salis Alcali fixi requiratur, 
inter cætera ex Lartaro quoque patet,quippe qui utra- 
que primaria pra ſidia poſlidet. Poſſidet, ur notum eſt, 
partes oleoſo biiuminoſas, continet etiam apertum ſa] 
acidum, & utrumque in abundantia; quod ſi autem ex 
hoc Sal Alkali abſque igne artificioſe deberet produci, 

tum nihil amplius adhibendum foret, gm volumen, 
vel terra quædam, in quam parum acidi & inflamma- 
bilis ſeſe innecteret, & innidularetur; proinde pro 
hoc ſcopo oculos Cancri, vel aliud corpus terreum, 
quod ad minimum cum nullo alio acido imbu- 
tum eſſet, adhibere poſſent. Solve igitur in Tartari 
ſolutione, tantum ante dicti terrei corporis, quantum 

ſolvi poteſt, evapora aquam & exſicea, tum equi- 

dem ex propria mea hy potheſi, qua dixi, quod ſal 

acidum & inflammabile in terra concentrata abſolvant 
Sal Alcali fixum, vel quod Sal Alcali fixum ex copio- 
fiore terra & pauciore ſale acido & inflammabili fixi- 
ore conſiſtat, poſſibilitatem & mixtum quoddam, quod 
in pluribus circumſtantiis ut Alcali fixum ſeſe gerit, 
oculis ſiſtes; verum examinetur ulterius ſecundum mo- 
nes à me allatas probationes veri & perfecti Salis Alca- 
lino-fixi, tum mox hic, mex alibi patebit, multa ad- 
huc illi deeſſe, & quomodo totum mixtum, ſolutio 
tantum oculorum cancrorum in acido Tartari, adeo- 
que ſuperfluum acidum & oleum, br viter ipſe Tar- 
tarus crudus adhuc ſimul in illo immerſus & irretitus 
ſit, per conſequens nullo modo verum & perfectum 
Sal Alcali fixum conſtituat, nulla alia ex ratione, 


3 quam 
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uam quia nullus ignis adhibitus fuit, non ac fi er 
igne plures adhuc particulz ignis ad hoc neceſſariæ 
efſent, ſiquidem, prout dixi, hic adhuc ſuperfluz in- 
flammabues partes in oleo Lartari præſentes ſunt, ſed 
propterea quia ſuper fluum oleum & acidum exinde 


feparari debuiſſent, unde etiam in hoc. experimento; 

formatio Salis Alcali ad oculum patet, ſimulac modo 
plus acidi & Alcali per adhibitum calorem ſenſim 
ſenſimque expulſum, & operationi per neceſſarium in- 


ſtrumentum colophon impoſitus fuit. 3 
Induſtrius olim Kunckelius jam tum temporis ani- 
madvertit, quod ex Tartaro & Calce viva, fi utraque 
eum aqua coquendo elixivientur, poſſibilis demonſtra- - 
tio Salis-Alcaiim, abſque adhibita ſicca ignitione de- 
monſtrari poſit ; cum vero cum præcedentibus circiter 

conveniat, & eadem ratione quædam partes olei empy- 
reumatiei Tartari adhuc aliquatenus reſtent, ſuper- 
fluum exiſtimo iſtud in meæ hypotheſeos probationem 
adducere, prout & alias non paucas adhuc cum va- 
rliis acidis imprægnatas terras, vel plenarias terrarum 
ſolutiones, tanquam falſa Salia Alcalino-tixa adducere. 
poſſem, niſi prolixitati parceren. 
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V. De Salibus Alcalino-fixis maxime 


quomodo paranda | fant * 


uſualibus,” G 
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Equidem ſatis ſuperque notum eſt, quod ex omni- 
bus vegetabilibus, vel potius eorum cineribus Sal Al. 
cali parari poſſit, nec non quod ex permultis herbis 
& permultis aliis part ibus à non exiguo temporis ſpa- 
tio ejuſmodi lixivioſa Salia confecta fuerint, & deni- 
que quod eodem modo omnia conticiantur, nihilo mi- 
nus quædam adhuc de hac materia, tam in genere de 
Salibus fixis herbarum, quam etiam in ſpecie de reſi- 
duis adhuc in Chymia uſualibus Salibus — 

e 


1 
feu potius eorum præparatione, quantum fieri poteſt, 
brevibus addu am. 5 
Modus procedendi ab aliis in 9, ab allis vero in 6 
puncta diſtribuitur; qui in novem puncta ipſum diſ- 
pertiuntur, appellant operationes vel labores, qui pro 
hoc ſcopo cum ſubjecto vegetabili perficiuntur, prout 
ex ordine ſequuntur, deficcationem, combuſtionem, 
extractionem, ſeparationem, inſpiſſationem, calcina- 
tionem, ſolutionem, filtrationem & inſpiflationem. 
Qui vero 6. puncta tantum requirunt, appellant 
hos labores, deficcationem, combuſtionem, extractio- 
nem, ſeparationem, inſpiſſationem & depurationem. 
Ego ad quatuor eas reduco, nimirum incinerationem, 
elixiviationem, inſpiſſationem & depurationem, dum 
ſcilicet unus labor alterum ſemper præſupponit; quod 
ſi enim de incineratione loquor, quod nempe vegeta- 
bile primo in cineres exuri debeat, tum hoc jam prz- 
ſupponit deſiccationem, vel quod antea, ſi non ex toto, ſal- 
tem aliqua ex parte exſiccari debeat. Si de ſecundo 
puncto elixiviatione ſcilicet loquor, vel ipſæ anus no- 
runt, quod nullum lixivium abſque aqua vel extrac- 
tione fieri poſſit; norunt quoque, quod hac extractio, 
fi lixivium appellari debet, a cineribus ſeparanda fir, 
ut proinde elixiviatio extractionem & ſeparationem 
utique præſupponat; & fic etiam ſub operation ibus 
depurationis, neceſſariæ ad eam calcinationes, ſolu- 
tiones, filtrationes & inſpiſſationes intelligendæ veni- | 
1 5 ä 
Lotus proceſſus producendi Salia Alcalia fixa ex 
herbis, ſequentibus abſolvitur momentis, quæ bre- 
viter percurremus: Recipitur herba ejuſmodi, eaque 
leniter ſiccatur; partem aliquam ſiccatæ herbæ de 
alio igne incende, in ignem ſenſim ſenſimque reliquum 
herbarum conſtanter projice, ita ut leni tantum car- 
bonum igne, minime vero aperta flamma, exuratur & 
in 
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in cineres redigatur, cui rei non parum favet, fi hic 
carbonum ignis circa ultimum in magis magiſque an- 
guſtum ſemper acervum colligatur. Quod ſi tan- 
dem penitus exuſtio peracta eſt, refrigeſcat, cinis cri- 
bretur, ut reſtantes forte non plane incineratz parti- 
cule ſeparentur, cinis aqua frigida plenarie elixi- 
vietur, Iixivium filtretur, filtratum vel in figulino, 
vel vitreo vaſe leniter evaporetur, denique ad ſicci- 
tatem inſpiſſetur. | ESE. OE COTS 
Medico uſui fi adaptari debent, & fi Medicus ex- 
ternam plane non neceſſariam, imo potius noxiam magis 
quam utilem, pulchritudinem & candorem reſpicere 
non vult, tum prima hæc inſpiſſatio ſufficere poterit; 
quod ſi vero depurari, imo ex parte plane cryſtalliſari 
debent, tum calcinantur parum, & denuo in magna 
ſatis portione aquæ ſolvuntur, filtrantur, rurſuſque 
leniter evaporantur eouſque, donec in ſuperficie parva 


_ cuticula , apparere incipiat; tum enim in fundum de- 


truncatz cucurbitæ, vel aliud ampli orificii vitrum in- 
fundatur, & impoſita leviter charta a cinere vel aliis 
ſordibus præcaveatur, & in locum temperate calidum 
reponatur, tum ſenſim ſenſimque magna pars in pul- 
chras & egregias cryſtallos jucundo ſæpe ſpectaculo 
vertetur, præcipue ſi lixivium, adhuc ante apparitio- 
nem cuticulz, ab igne auferatur, & in locum leniſſime 
calidum ad cryſtalliſandum reponatur, & abſque ulla 
motitatione ſatis temporis ipfi concedatur. Poſtquam 
' 1gitur in eryſtallos concrevit, reſtans lixivium ab iis 
decantetur, pars humiditatis rurſus leni igne exhaletur, 
rurſus in ante dictum temperatum locum reponatur, 
ut reſiduum, quantum fieri poteſt, cryſtallifet, quæ 
tamen cryſtalli plerumque pulchritudine ad priores 
non accedunt, ſed multo minores, imo plane aliter 
formatz eſſe ſolent. Quod tum vero ſupereſt liquidum, 
. decantetur 
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decantetur, & tandem plenarie inſpiſſetur; cryſtalli 
autem̃ ſemper pauca aqua deſtillata communi celeriter 
abluantur, & tum ſuper pura charta bibula ab adhæ- 
rente humiditate leniter ficcentur; Si vero non cry- 
ſtallos, ſed tantum depuratum album Sal Alcali defide- 
res, ante dio diuturno labore ſuperſedere, & tantum 
poſt primam calcinationem, folutionem & filtrationem, 
ad ſiccitatem leniter inſpiſſare, & tum in obturato firmiter 
vitro ab atre bene præmunire poteris. Hæc igitur eſt 
generalis methodus, qua ratione ex omnibus herbis, 
quæ in Pharmacopoliis et in Medicina adhuc uſita- 
ta ſunt, ſalia lixivioſa herbarum, florum, ſtipitum &c. 
puriſſime & optime præpararĩ poſſunt, ubi tria adhuc 
monenda erunt. . Tories 


- x. Simulac una tantum, vel altera levis. circumſtan- 
tia in ante dicto proceſſu immutatur, five fit in ex- 
urendo, in elixiviando, evaporando, calcinando, 
five quicquid ejus rei ſit, quod ſtatim et infallibi- 
liter modo hic, modo alibi immutatum ſal acqui- 
ſiturus fi$ 5 1 


2. Quod in ejuſmodi depuratis et cryſtalliſatis Sa- 
libus Lixivioſis nulla, quz in ſubjecto antea fu- 

it, ſpecifica virtus & proprietas demonſtrari que- 
5 eee ** 


3. Quod omnia uſitata & præcipue cryſtalliſata Sa- 
lia herbarum nunquam pura Salia Alcalino- 
fixa ſint, vel qua talia ad alios Chymicos labores, 
in quibus purum Sal Alcali fixum requiritur, ad- 
hiberi debeant. 1 er 5 


Tachenius. 


1 " LI 
' Tathenius et cum eo alii contendunt, herbas recen- 
tes plus falis largiri quam ficcatas, Rivinus autem id 
pernegat, et ait, ſe id omni adhibita diligentia obſervaſ- 
ſe, & de eadem herba probam ſumſiſſe; ſed nullum 
diſcrimen in 1is potuiſſe reperire. Meo quidem judi- 
cio uterque certo modo verum dixit : Nam fi ejuſmo- 
di vegetabile traces, quod nullum ſubtile vel vola- 
tile {al acidum continet, tum ex ficcato idem pondus 
ſalis ac ex recenti 4 — vel etiam ſi herbam re- 
centem, aperto igne flammæ, ſiccatam contra leni tan. 
tuin candefactionis igne incineres, itidem ſemper idem 
fere aut ſaltem parum differens pondus, quamvis non 
ejuſdem indolis, Salis Alcalini emerget, adeoque hac ra- 
tione Rivin? quoque opinio veritati conſona eſt. 

Sed ſi er vegetabile ſub manus-fit, quod vel 
tenerum, ſubtile, vel etiam cum aliis' partibus obiter 
tantum commixtum ſal acidum continet, quod ſub 
incineratione facillime abſcedit, exhalat, evaporat & 
aufugit ; tum utique recens aut ſaltem non adeo plene 
exſiccatum multo plus Salis largietur, quam aliud, li- 
cet tamen unam vel alteram adhuc enchireſin requi- 
rat, et hac ratione Tachenius applauſum meretur. 


Dantur vegetabilia, quæ omni licet induſtria et 


præcautione ſub incineratione adhibita, tamen ſubtile 
ſuum et ad fabricam Salis Alcalici neceſſarium ſal a- 
cidum dimittunt, ita ut ex magna ſatis quantitate 
perparum tamen Salis Alcalici fixi acquiratur. Quod 
ſi autem exhalatio ſalis acidi hoc 7 alio modo im- 
pediatur, tum ad oculum plus Salis Alcalini fixi pro- 
dibit, id quod rurſus ea, quæ de generatione et for- 
mat ione horum ſalium dixi, luculenter confirmat. 
Hoc quo eo magis pate ſcat, recipiatur tantum Lig- 
num Guajacum, vel Sanctum, quippe quod ejuſmodi 
ſubjectum exiſtit, quod ſub deflagratiqne ſal ſuum 
* acidum 


(28) 3 
acidum perquam facile dimittit, quod fi ſatis magna ejus 
quantitas exuratur, ineineretur, &- ex eineribus om - 
ni cum præcautione Sal Alkali colligatur, perquam 
exigus ipſius quantitas etit ſecundum proportionem 
aſſümpti ligni; cujus rei rationem modo attuli, quia 
ſeilicet ſubtile acidum, ſub deflagratione & effumatione 
plurima ex parte diffugit; quod ſi autem eadem ligni 
quantitas in minutiſſima fruſtula concidatur, vel pla- 
ne raſpetur, & hoc cum magna aquæ quantitate ex- 
coquatur, decoctum coletur, reſiduo ligno recens a- 

ua affundatur, & excoctio eo uſque continuetur, 
— aqua non amplius tingatur, decocta omnia con- 
fundantur, evaporentur, & in extractum inſpiſſentur, 
quod leniter exficcetur, & tum tam hoc quam reſidua 
eorſim ficcata raſpatura vel fruſtula leniter cande- 
faciendo exurantur & incinerentur, tum elixivientur, 
& methodo conſueta Sal Alkali ex 1s colligatur, mi- 
rum quanto major iplius quantitas inde proditura fit, 


quod & de non paucis aliis valet. 8 
Præter allata Salia Alcalino-fixa herbarum, pro- 
ſtat etiam Alcali quoddam lignorum minime pretioſum, 
& ad multas operationes non incommodum, hoc, quam- 
vis jam plene elixiviatum, inſpiſſatum & calcinatum 
Sal Alcali revera exiſtat, tamen communiter tam Lati- 
na, quam Germanica, ut & quibuſdam aliis linguis, 
cinis tantum appellatur, cineres clavellatos indi- 
gito. Quicquid fit, five olim purus non elix- 
atus cinis ſub hoc nomine venditus, indeque de- 
nominatio retenta fuerit, five alia cauſa fuerit, ori- 
ginem hujus nominis inquirere operæ pretium eſſe 
vix exiſtimo. Interim cineres clavellati unicuique 
ſatis noti ſunt, et a quibuſdam ſimpliciter Sal Aleali 
appellantur. Præparantur communiter ex cineribus 
lignorum duriorum, fagi, aceris, betulæ, fraxini, 
quercus & fimilium, unde & quomodo parentur, & 


quad | 
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aua ratione optimi cognoſcuntur, videre licet in Xunc- i 
5 En Arte Vitriaria, Valentini Muſzo Mu ſæorum, & | 
in Tractatulo, qui Ars tinttoria experimentalis &. fun- 
damentalis inſignitur. 5 ee Poe: þ 
Hi cineres clavellati prout emuntur & venduntur, 
non conſtituunt plane purum & ad omnes labores chy. 
micos aptum Sal. Alcali, quapropter ii antea adhue . 
ſemel depurandi ſunt, quod non difficulter fieri po- 
teſt, ſiquidem nihil aliud agendum, quam ut dictis 
cineribus clavellatis aqua & quidem frigida, ſed ne 
nimia copia, affundatur, ſolvantur, ſolutio filtretur, 
leniter evaporetur & inſpiſſetur, tum eadem ratione 
& bonitate ac quodvis puriſſimum Sal Alcali adhiberi 
poterit. Id quod a decantata ſolutione cinerum cla- 
vellatorum reſtat, & in aqua frigida ſolvi negat, non 
eſt amplius purum Sal Alcali fixum, ſed præter par- 
tes alcalinas adhuc etiam de Sale acido,. & quidem vi- 
triolico, participat : nam ſi iſtud aqua fervide calente 
plene diſſolvatur, filtretur, & ſolutio, poſtquam ex 
parte evaporata fuit, per aliquot horas reponatur, 
candidas & egregias cryſtallos reperies, quz in omni- 
bus probis & inquiſitionibus ut verum ſal enixum ſeu 
medium, quod ex alcali fixo & acido Vitriolico com- 
ponitur, breviter ut Tartarus vitriolatus ſeſe gerant; 
quod autem ab hac ſecunda cinerum clavellatorum 
cum aqua fervida tractatione ſolvi recuſat, & in fil-- 
tro remanet, ſunt inutiles plane fæces & ſordes. 
Præterea extat aliud purum Sal Alcalino- fixum, 
quod ordinario pro optimo habetur, & hactenus tam 
ad Chymiam, quam ad Medicinam præ omnibus aliis- 
adhibitum fuit; eſt iſtud Sal Tartari; qua ratione id 
paretur, itidem res eſt ſatis ſuperque nota, qui vero 
illud tenerius & penetrantius requirit, dup 


ici modo hoc 
adipiſci poterit, vel calcinando, ſolvendo, filtrando & 
in ſpiſſando, vel etiam calcinanao, per deliquium ſolvendo, 

—— „ 2 filtrando 
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Fltrando et inſpiſſando; hi duo purificandi modi, fi non 
ſæpiuſcule reiterentur, in pleriſque conveniunt, & 
tum differunt tantum in ſolvendo G deligueſtendo 
quod ſi autem una ex parte calcinatio, et altera ex 
parte deliqueſcentia ſæpe ſæpiuſque inſtituatur & 
reiteretur, tum ingens utique & ſat notabile diſcrimen 
oſtendent. VVV 
1. Inſtituta & reiterata ſæpe calcinatione ſenſim 
ſenſimque aliquid de reſtante adhuc inflammabili & 
ſale acido, imo & de ſubtiliſſima terreſtri parte ipſa 
deſtruitur, imo totum mixtum Sal Alkali conſtituens 
quali invertitur, & in puram in aqua non amplius diſſo- 
Jubilem Terram commutatur: quod ſi ſupra adductorum 
Autorum opinio vera exiſteret, & particulæ ignis ad 
productionem Salis Alkali, ranguam materiale ingredients, 
concurrerent, hic plane non ad ejuſmodi deſtructionem, 
ſed potius ad augmentationem Salis Alkali fixi devenire 
deberet, dum hac ſæpius repetita calcinatione re- 
centes ſemper particule ignis admoventur, tantum 
abeſt, ut ex deficere poſſint; nihilominus unuſquiſque - 
veritatem dictorum experiri, deque hac repetita cal- 
einatione experientiam conſulere poterit. 

2. E contra, inſtituta & repetita ſæpius ſolutio per 
deliguium & inſpiſſatio plane contrarium demonſtrat, 


dum ejus vice, quod per calcinationem fubtilius au- 

fugit, & magis terreſtre remanet, hic potius ejuſmodi 

WAN crudiores terreſtres particulz ex Salibus Alcalibus fixis 

N pot ius ſeparantur, extricantur, teneriores contra G. 

10 ſubtiliores in his per deliquium ſolutis ſalibus reti- 
n nentur, unde ejuſmodi ſalia, hac ſæpe ſæpiuſque repe- 

Wi tita per deliquium ſolutione, eo tandem redigi poſſunt, 

1 ut nec in frigore, nec in calore amplius ſiccam conſiſten- 

0 tiam recuperent, ſed Jemper conſiſtentiam humi dam, flux- 

We #em, forte ut oleum Vitrioli, conſerves, & in igne 

l ejuſmodi 

2 
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ejuſmodi ſal tenuiora crucibula potius ſol vat, craſſiora 
autem citius penetret, quam in forma ficca appareat. 
Non inuſitatum etiam Sal Alcali fixum eſt ita ap- 
pellatum Nitrum fixum, ſeu Nitrum alcaliſatum: Quod 
licet cuique notum, ejuſque præparatio tanquam vi- 
lis & nauci æſtimari poſſit, meas tamen quoque circa 
iſtud negotium cogitationes, forte quibuſdam ſcitu ad. 
huc neceſfarias, jam exponam. 5 
Alkaliſatis Nitri ſequenti innititur fundamento: 
ſimulac Nitrum cum quodam bituminoſo vel craſſe ter- 
reſtri inflammabili corpore mi ſcetur & detonatur, ſtatim 
una ex parte Nitri reſolutio, & contra altera ex parte 
eneratio, vel nova compoſitio Salis Alcali oritur, ubi 
ene inſimul notandum, quod non tantum Sal Al- 
kali fixum, fed & in eodem momento adhuc Sal. Alcali 
volatile, vel urinoſum generetur, quæ fingularis meta- 
morphoſis attento Chymico non tantum nudam & gra- 
tam admirationem cauſatur, ſed & ſæpius revera ad 
manu palpabilem, ut ita dicam, cognitionem imper- 
ſcrutabilis omnipotentiz Dei, & maxime ſubmiſſam ve- 
nerationem mirabilium ſuorum operum devotam men- 
ran conduct C8 
Sea, ut ad propoſitum meum revertar, quod ſi, inquam, 
Nitrum cum terreſtri quodam inflammabili corpore 
commiſcetur, exempli gratia,bitumine, pice, colophonio, 
fuligine, tartaro, maſtiche, ſulphure communi, car- 
| bonibus, gummi ſandarachæ & fimilibus, tum Alka- 
liſatio ſtatim procedit, ſimulac cum iis detonatur, vel 
deflagrat; ſed cum ſubrilioribus mixtis inflammabilibus, 
ut ſpiritu vini rectificatiſſimo, & ipſis oleis deſtilla» - 
tis, non ita procedit; niſi cum poſterioribus ſingu- 
laria artificia adhibeantur. Viliſſimum & proinde eti. i 
am uſitatiſſimum additamentum ſunt carbones pulye- | 
riſati, ut notum eſt; ne autem hunc tibi conceptum 
in animo formes, ac ſi Sal Alkali ex adhibitis eile. 


1 


bus ortum duceret, ſiquidem tota carbonum libra . 
tantum aliquot drachmas cinerum, hi cineres vero tan- 
tum aliquot grana Salis Alcali fixi. largiuntur, id 
totum fere a Nitro ipſo dependet, unde quoque pro 
ulteriori adhuc penſitatione adducam ſequentia mo- 
menta. Libra una optime depurati Nitri cryſtallini 
continet præter propter partem dimidiam aquæ, unam 
quartam ſalis acidi, & unam quartam additamenti 
Alcalini, quod ad corporificationem acidi nitroſi, & 
ad figurationem forme cryſtallinz in conficiendo Ni- 
tro additur, unde quoque totum Nitrum ſal medium 
exiſtit; quod fi autem huic librz Nuri tres vel qua- 
tuor carbonum uncias admiſceas, quæ per ſe circiter 

3. vel 4. grana Salis Alkali fixi ſuppeditant, & cum 
nac carbonum quantitate ante dictam Nitri libram al- 
caliſes, accipies 8. vel 10. imo, ſi recte aperatus fu- 
eris, fere 12. uncias purificati & boni Salis Alcalini. 
Jam ergo oritur quæſtio: unde tantum pondus? fi qui- 
dem vix 4. unciæ additamenti alcalini in tota Nitri 
libra præſto ſunt. Quiſque rem hanc ulterius conſi- 
deret, & ea, quæ de origine Salis Alcali fuſe ſatis 
dixi, in dnſilium trahat; forte tum quæſtionem hanc 
ſibi ipſemet facile diſſolvere poterit. = 
Dixi equidem in genere, Nitrum cum omnibus 
craſſe terreſtribus inflammabilibus ſubje&is alcaliſari 
poſſe; ſed ne cogites proinde velim, ac ſi etiam in ge- 
nere unum, & quoad omnia ſemper idem, Sal Alkali 
fixum inde proditurum ſit. Minime; ſed prout inter 
inflammabilia additamenta ipſa, modo hoc, modo il lud 
diſcrimen reperitur, ita ſemper utique aliquo modo 
diverſum, modo magis vel minus ſubtile, craſſius, 
modo ſumme cauſticum, vel etiam obtuſius, ſemper 
tamen Nitrum fixum, quamvis non ubique & omni ex 
parte plane æquale, ſed ut dixi, modo hic, modo alibi 
1 differens 


—— I. 
differens Alcali, quod vel a proportione, vel, & quidem 
ut plurimum, a differente indole & natura additamenti, 
ut & ſingulari ratione ab iſto magis magiſque fixo, 
vel in aliis fixis mater iis concentrato, inflammabili de- 
pendet, ex quo cauſticitas quoque primario ortum 
ſuum deducit, e. g. fi nitro ejuſmodi ſubjectum ad- 
miſceo, in quo inflammabile equidem copioſe, ſed 
tant um ſuperficie tenus preſto, imo cum multa aqua 
adhuc extenſum, & proinde magis ad volatilitatem 
diſpoſitum eſt; ut in reſinis, pice, colophonio & fimili- 
bus, tum accipio quidem nitrum fixum, ſeu alkali- 
. fatum, fed longe non adeo cauſticum, quam fi ejuſ. 
madi ſubjectum ipſe addo, in quo pblagiſton magis 
fixum & terreſire factum eſt, quod iterum ex gr. per 
additamenium Reguli Antimonii Martialis facile de- 
monſtrari poteſt ; quippe in quo ſolummodo concen- 
tratum principium inflammabile terreæ indolis ex Mar- 
te cauſticitatis vera canſa exiſtit, qua occaſione non 
diſfiteor, memet ipſum, in quantum adhuc origi- 
nem cauſticitatis conſideravi & obſervavi, hue uſque 
nullum Sal Alcali fixum ab ſque additione ſubjecti mine- 
ralis cauſticum reddere noſſe & poſſe, ut propterea hæc 
materia ulteriore adhuc diſquiſitione indigeat ; impri- 
mis cum & alia occaſione oſtenderim, qua ratione ex 
eodem plane fundamento Sal Alcali volatile cauſticum 
| Product queat. | 5 


Ordinarium Nitrum cauſticum fixum ex partibus 


anaticis Reguli Antimonii Martialis & nitri cryſtalliſa- 


ti pulveriſatis ante & mixtis cæmentando paratur, pro- 


ut notum eſt. 

Quin & Regulus Antimonii, calx viva, ut & plura 
alia mineralia tartaro crudo ejuſque ſali, imo etiam 
ipſis depuratis cineribus clavellatis, methodo ſatis nota 
enormem cauſticit atem inferunt, ita ut ordinarium cum 
calce viva & depuratis cineribus clavellatis, vel ſale 

| tartar! 


(34) 


tartari paratum, & oreinario quoque ap 


pellatum Sal 
alcali cauſticum omnia corpora tenacia animalium, ut 
pennas, crines, lanam. oſſa, cornua, ungulos, Cc. in 
uc um, & pinguedines parvo temporis fpatio in fan. 
nem, ſulphur autem in rubrum liquorem diſſolvat. 
Quod ſi hoc Sal in forma liquida ſolutum exiſtat, tum 
appellatur lixivium ſaponariorum; ſi adhuc ſemel in 
crucibulo fundatur, & tum in exiguas oblongas por- 
tiones, præter propter ut partes fiſtulz tabaci ſimiles, 
effundatur, tum Iapis infernalis alcalicus, cauterium 
potentiale, imo & quibus Sal Chirurgorum appel latur. 
Tandem præter duas has a me allegatas magiſque 
conſuetas nitrum alcaliſandi met hodos, adbuc tertia huc 
illuc uſitata eſt, nimirum, ſi nitro, carbonum vel re- 
guli loco, tartarus pulveriſatus addatur. Quanquam 
hoc præparatum, ex uſitata conſuetudine, nunquam 
nitrum fixum, ſed poſtquam elixiviatum & inſpiſſa- 
tum fuit, potius ſal tartari extemporaneum, & {i 
non elixiviatum vel depuratum fuerit apud aurifa. 
bros, docimaſtas, metallurgos, monetarum tractatores, 
zonarios, alioſque circa metalla verſantes artifices, 
luxus niger appelletur : Verum & hoc nitrum fix- 
um non ita promiſcue pro quovis alio ſumendum erit, 
ſi quidem itidem pro diverſa dictorum duorum ingredi- 
entium 1 goes etiam diverſa ſalia emergunt. 
Qucod fi igitur fluxum hunc nigrum præparare vo- 
lo, recipiuntur 1. vel partes equales utriuſque, vel 
etiam 2. nitri pars una & tartari partes due vel 
tres ante dicti mechanict artifices ſolent utrumque 
ſeorſim pulveriſare, pulveres utroſque miſcere, tum 
in purum ferreum mortarium in jicere & pruna can- 
dente incendere, & plerumque hoc ita crude adhi- 
bent, abſque ulla elixatione, filtratione & inſpiſſa- 
tione, ſeu depuratione. 3. Quod ſi vero prima ſtatim 
detonatione album plane ſal defidero, tum ad 5 
4 3 VEE 


| . 
vel duas nitri partes tantum unica tartari reci pi- 


n 
Circa has tres diverſas proportiones, ut ante jam 
notavi, etiam ſequentes diverſe circumſtantiæ occur- 
1. Si 2 partes nitri ad unam tartari partem aſſuman- 
tur, tum non omne nitrum plane alcaliſatum ex- 
iſtit, ſed ex parte adhuc nitrum crudum ei in- 


exiſtit. a. WY. 

2. Si 2 vel 3 partes tartari cum 1 parte nitri 
commiſceantur, tum omne nitrum equidem refo- 
lutum & alcaliſatum eſt, ſed e contra non omnis 

oleoſa tartari e conſumpta & exuſta eſt, 
ſed magna pars adhuc reſtat, unde quoque idcirco 
bæc proportio tantum & unice ad l:quefationes & 

reductiones metallorum præ aliis proportionibus 
longe commodior, aptior & utilior deprehenditur, 
interim & hoc (ſi volupe fuerit) inſtituta de novo 
calcinatione, itidem a ſuperfluis oleoſis partibus 
liberari, & fic in * Hal alcali redigi poteſt, 
quod vero tum fal tartari extemporaneum, vel 
ex tempore paratum, vocari non poteſt. 

3. Proportio media, ubi partes anaticæ aſſumun- 
tur, optima quidem videtur, interim negari non 
poteſt & eam adbuc quandam nitri crudi partem 
D,, ̃ 

Sub hac modo adducta, & tanto magis ex 2 partibus 
nitri compoſita proportione, durante deflagratione, re- 
alis ſeparatio principiorum vel partium conſtituentium 
tartari oboritur, ubi 4 notabiles circumſtantiæ & mo- 

ment a occurrunt. 8 
1. Maxima pars oleoſitatis tartari non modo reſol- 

vitur, ſed & ita conſumitur, ut vice ejus quod 

alias in ns notabilis copia olet 

1 in 


1 

in forma fluida ſeparatur & apparet, hie ſub deto- 
natione cum nitro nullum aliud ipfius veſtigium, 
quam paucum ſiceæ fuliginis ob oculos veniat. 
2. Alera notabilis circumſtantia ſub hac ſalis tar- 
tari extemporanei formatione hæc eſt, quod, cum 
alias durante deſtillatione vel exuſtione tartari, 
ſeparatio olei, ſpiritus & phlegmatis una ex parte, 
& nova formatio ſalis fixi alcalini altera ex par- 
te, per conſequens omnia tarde eveniant, & ali- 
quod temporis ſpatium requirat, hic omnia ſimul. 

& ſemel unico momento & unica detonatione pro- 


cedunt. © a 
3. Notum eſt quod tartarus & nitrum (quodvis 
ſeorſim) /i deftillentur, ſpiritum acidum ſuppedi- 
tent, bic autem, ubi hæc duo ſalina mixta con- 
junctim deflagrant, ne hilum quidem acidi emer- 
git, ſed rurſus plane aliud, imo contrarium, & de 
novo formatum, ſcilicet urinoſum. ſenſibus nof- 
rr N 
4. Quarta non minus notabilis circumſtantia hæc 
eſt, quod cum in commun! exuſtione tartari | 
per ſe uſque additamento, ſemper non exigua 
pPeortio terre indiſſolubilis poſt perpetratam Salis 
Alcalici elixiviationem reſtet, hic in ſalis 
tartari extemporanei- przparatione fere nibil in- 
diſſotubilis terre reperiatur, ſed omne iſtud 
in purum ſal, & quidem adhuc, ut ante jam dixi, 
in momento. &. incomprehenſibili celeritate conver- 
tatur. 


Partem reliquam bujus Diſſertationis proxim a occaſi- 
one communicabimus. 8 


1 : Obſervations of the Edpſe if the Moan Oduob. 
10ʃb. 1725. made at Briſtol, by John Bur- 
8 ""roughs Eſa; communicated as Letter to Mr. 


Chelelden, Surgeon to St. T ia 
tal, F. R.S. 


ing the Beginning of the Eclipſe, or of total 
Darkneſs; but I obſerved, pretty — the firſt 


Appearance of Light, after the total Darkneſs, and 
the End of the Eclipſe; and their — Times 


are as follows, vis. 


* 42.0 


Beginning of Light 7 31 20 = 
End of the Eclipſe 8 29. 30 bes" Time. 


Some ſmall Time before the * of true Light, 
there appeared a remarkable Brightneſs upon the Eaſt- 


ern Limb of the Moon, which I am not certain how 


ſelf in 
1e Moon 


to account for; at firſt I reaſoned with my 
this Manner ; That all the Light which t 


has, during her total Immerſion in the Shadow, is by 
Rays from the Sun, refracted through. the Earth's 
Atmoſphere, and conſequently thoſe Rays muſt be in 
greater Plenty, near the Edge of the Shadow, than 
near the Axis. But this does not fully anſwer the 


Phznomenon, becauſe the Light I ſpeak of, was not 


only upon the Moon itſelf, (on whoſe Eaſtern Limb 
there was a manifeſt increaſe of Light, as the ap- 


proached the Edge of the Shadow) but it was alſo _ 


diffuſed about the Edge of the Moon, to a ſenſible 
$= Diſtance, 


[E cloudy "Weather here prevented us from ſee- 
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1 : 
Diſtance, which I would certainly have meaſured, if I 
had had proper Inſtruments. And if others, who are 
more skilled in theſe Affairs, have made the like Ob- 
ſervation, I ſhall no longer doubt of the Moon's ha- 
ving an Atmoſphere. N 


| Briſtol, Feb, 19. 
1725. | 


III. Sceletwn duorum Fiumanorum petrefactarum 
pars. Ex Epiſtola Joh. Jac. Scheuczer, M. D. 

KS. S. ad Dom. Hans Sloane, Baronettum, 
S. NV. Pr. e 5 5 


NOS TI, Vir Expertiſſime, ex hominum diluvio 

1 N ſubmerſonum genere paucas ſuperſtites eſſe reli- 
quias. Neque ego hactenus in numeroſa ſatis colle- 
ctione plures habui quam binas dorſi vertebras, atro- 
nitentis ſplendoris, petrefactas. Nunc autem, c) 
1Vyy Muſeolo meo illatum, lapidi fiſſili Oeningenſi 
immerſum A«4ary, omni attentione digniſſimum, in 
quo diſtincte cernere licet, non vagæ imaginationis ſi- 
mulacra, ſed capitis humani à quovis alio animanti- 
um genere diſtinctivi partes benè multas, reapſe reſi- 
duas, cranii ambitum, os frontis, oſſa ſincipitis, 
occipitis, orbitam oculi, baſeos cerebri & medullæ 
oblongatæ aalare,. prominentiam interiorem oſſis 
occipitalis, quz cerebelli lobos ſeparat, colli verte- 
bras numero 7, partim denudatas, partim lapideo cor- 
tice teas, & eſt hæc veluti orthographica ſectio poſte. 


rioris capitis partis. 


Se 


: (39) 
Sed inde ex quo Monumenti hujus fui potitus, ſin- 
gulari Divina Frovidentia novus ex dicta lapicidina 
advolavit hoſpes, carior tanto, quia eſt ex rariſſimis, 
charior, quòd nec veſte opus habeat, nec alimento, 
omnia ſecum portans, priorem vincens & magnitudine, 
& ætate, & curioſitate. Adſunt nempe in dicto fiſſili 
lapide demerſa, ex hominis adulti ſceleto, ejuſve 

ſtructura anteriore, peripheria oſſis frontalis, os ju- 
gale, orbitæ oculorum, cranii tabulæ cum diplöe, 

veſtigia foraminis infraorbitalis deſtinati pro tranſitu 
nervorum quinti paris, * vel ipſius cerebri, vel 
duræ matris, oſſa cribroſa & ſpongioſa, os vomeris 
naſum diſterminans, oſſis quarti maxillaris portio, quæ 
genas conſtituit, naſi reliquiæ, maſſeteris portio, ſectio 
orthographica tranſiens per apophyſin condyloĩdem 
maxillæ inferioris ad angulum uſque hujuſdem max. 
illæ, vertebræ in continua ſerie numero 16, pleræ- 
que cum proceſſibus tranſverſis, claviculæ dextræ 
extrema portio, quæ ſcapulz nectitur, ſiniſtræ media 
portio lapide tecta. Ex qua ſceleti proportione judi- 
co, integram hominis ſtaturam fuiſſe eandem, quæ in- 


circa mea eſt, 581. pollicum Parifienfium, . 
| Tiguri, 25 Decemb. 2 5 | 
1125. 2 
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AV. 4 Contrivance to avoid the Irregularities in 4 

cab, Motion,” occaſun'd by the Hefn of Heat 

and Cold upon the Rod of the Pendulum. . 
Mr. George Graham, Watch- Maler, F. N. S. 


LY 7 Hereas ſeveral, who have been curious in mea- 
W furing of Time, have taken Notice, that the 
Vibrations of a Pendulum are flower in Summer than 
in Winter; and have very juſtly ſuppoſed this Alte- 
ration has proceeded from a Change of Length in the 
Pendulum itſelf, by the Influences of Heat and Cold 
upon it, in uf Wah var was of the Lear; with 
a View therefore of correcting, in ſome degree, this 
Defect of the Pendulum, I made ſeveral Trials, about 
the Year 1715. to diſcover whether there was an 
conſiderable Difference of Expanſion between Brals 
Steel, Iron, Copper, Silver, &c. when expoſed to the 
TammDegrees of Heat, as nearly as I could determine; 
conceiving it would not be very difficult, by making 
uſe of two Sorts of Metals, differing conſiderably in 
their Degrees of Expanſion and Contraction, to reme- 
dy, in great meaſure, the Irregularities to which com- 
mon Pendulums are ſubject. But altho' it is eaſily 
diſcoverable, that all theſe Metals ſuffer a ſenſible Al- 
teration of their Dimenſions by Heat and Cold; yet I 
found their Differences, in Quantity from one ano- 
ther, were ſo ſmall, as gave me no Hopes of ſucceeding 
this Way, and made me leave off proſecuting this Af- 
fair any farther at that Time, In the Beginning of 
December, 1721. having Occafion for an exact Level, 
befides other Materials I made Trial of, Quickſilver 
was one; which, although I found it was by no 
Means proper for a Level, yet the extraordinary De- 
gree 


. 


gree of Expanſion, that I obſerved in it, when placed 
near the Fire, beyond what I had conceiyed to be in 
ſo denſe a Fluid, immediately ſuggeſted td me the Uſe 


that might be made of it, by applying it to a Pendu- 
lum. In a few Days after, I made the Experiment, 


but with much too long a Column of Quickfilver, the 
Clock going flower with an increaſe of Cold, contrary « 


to the common Pendulum ; however, it was a gredter 
Confirmation of the Advantage to be expected from it, 
fince it was eaſy to ſhorten the Column in any Degree 
required. The only Doubt I entertained, was, left 


traction between the Quickſilver, and the Rod of the 
Pendulum, through the various Degrees of Heat and 


to the Changes of Heat and Cold, the Room having no 
Fire in it in the Winter, and expoſed ti a South Sun, 
with Leads above it, which, in the Summer, mage it 


above 12 or 14// in 24 Hours, between Winter and 
Summer; but in this Place it altered 3c// a Day, be- 
tween the hotteſt and coldeſt Weather, in the Year 
1722, a Year no way remarkable for either Extremes. 
But this great Alteration was owing to the Situation [ 


fake of making the Experiment the more ſenfible. 
- E The 


there ſhould not be a proportional Expanſion and Con- 


extremely hot. I hung a Thermometer by it, and had 
likewiſe another Clock at no greater Diſtance from it, 
than was neceſſary to keep the Caſes from touching 
one another. This Clock had been made ſome Years: 
before, with extraordinary Care, having a Pendulum 
about 60 Pounds in Weight, and not vibrating above * 
one Degree and half from the Perpendicular; and 
which, in a more temperate Situation, had not alter'd 


mentioned above, and which I made Choice of for the 


Cold, from the one Extreme to the other. To make _ 
this Experiment the more convincing, I placed the 
Clock in a Part of the Houſe, the moſt expoſed of any * 


. 


fo, ue 
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- two, Clocks being firmly ed to a @ Party- 
Wall, J began to make 3 firſt Trial of this Kind of 
e 18. 1721. and by January the 
1. third, perceiving the Pillar of Quickſilver conſiderably 
„ 7$00 long, 1 procured a ſhorter Glaſs, which I got ready 
by t the eighth, *ind made uſe of, until the Beginning 
ö „aof June following: By which Time I was well ſatis- 
1 filed of the Advantage of the Contrivance, notwith- 
. = Ang eh theſe Peadulums were but rudely exe- 
chted, and thi; laſt had the Pillar of Quickſilver too 
ſhort, bo much nearer the true Length than the firſt. 
+ This encouraged me to provide ker Glaſs, a little 
longer than the laſt; and to beſtow more Care upon 
all the Parts of the Pendulum that required Exactneſs. 
This being finiſhed, by the ↄth of une, I began then 
4 to obſerve the Motion of = Clock, by the Tranfits 
- of the fixed Stars, as often as the Weather permitted, 
| making uſe of a Teleſcope which moved 1n the Plane 
an; with this Inſtrument I could be ſure 
terring⸗ above two Seconds in Time. The Clock 
E conſtantly going, without having either the 
Hands or Pendulum alter'd, from the gth of June, 
1722. to the 14th of f Ofober, 1725s being three Lears 
and four Menths. 
" ih; 2 For the firſt Year, I wrote * every Day y, the 
Difference betwgen the two Clocks, with the Heighth 
of the Thermometer, not omitting the Tranfits of the 
Stars, as often as it was clear. The Reſult of all the 
Obſervations was this, That the Irregularity of the 
Clock, with the Quickſilver Pendulum, compared with 
the Tranſits of the Stars, exceeded not, when greateſt, 
2 ſixth Part of that of the other Clock with the com- 
mon Pendulum; but for the greateſt Part of the Year, 
not above an eighth or ninth Part; and even this 
Quantity would have been leſſened, had the Pi lar of 
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Mercury been a litt 


Heat, and flower with Cold; but I made no Alteration 
in the Length, to avoid an Interruption of the ObſerZ 


vations. To confirm this Experiment the more, about 
the Beginning of July, 1723, I took off the heavy 


with Quickſilver, but with this Difference, that in- 


ſtead of a Glaſs Tube, I made uſe of Braſs, and varniſh- 


ed the inſide, to ſecure it from being injured by the 
Mercury. This Pendulum I have made uſe of ever 


ſince, and find it about the ſame Degree of Exadtneſs 


as the other. The Reaſon, why this kind of Pendulum 


is more exact than the common Sort, will be evident 


to any one, who confiders; that as Heat lengthens the 
Red of the Pendulum, at the ſame Time it increaſes the 

Length of the Pillar of Quickfilver, and its Center of 
Gravity is moved upwards: And when, by Cold, the 
Rod of the Pendulum is ſhortened, the Pillar of Quick- 
filver is likewife ſhortened, and its Center of Gravity 


carried downwards; by this Means, if the Column of 
Quickſilver be of a proper Length, the Diſtance, be- 


tween the Point of Suſpenſion and the Center of Oſ- 
cillation of the Pendulum, will be always nearly the 
ſame, upon which the exact Motion of a Clock princi- 


pally depends. ,Were the Pendulum ofa Clock to re- 


main invariably of the ſame Length, yet ſome little 
Inequalities would appear in its Motion, from the Dit- 


ference of Friction ariſing from the Imperfections of 
the Materials, as well as different Degrees of Foul- 
neſs; upon which Account, the Force communicated 


to the Pendulum, would not be conſtantly equal, 


which would cauſe ſome ſmall Alteration. But when 


the Pendulum is very heavy. and vibrates in a {mall 
Arch, and the Workmanſhip of all the Parts is well per- 
1 4 opt. | formed 


e ſhorter; for it differed a little the 
contrary Way from the other Clock, going faſter with 
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farmed, there will be very little Mequality- in the 


Motion, beſides what proggeds fram Heat and Col 


— 


* * 


$> 
In making uſe of Quickfilyer for a Pendulum, by 
varying the Diameter of the Veſſel that con ains it, 
er the Thickneſs of the Rad of the Pendulum, whe. 
ther it be of Braſs or Steel, they may be reduced nears 
1y to an Equality as to the receiving, or retaining 
he Impreſſions of Heat or Cold, upon which the 
greater Regularity of the Motion depends; and parts 
eular Care ought to be uſed to free the Mercury from 
all Blebs of Air, otherwiſe their great and ſudden Ex- 
panſion, or Contraction, may cauſe a confidetable Dif- 
order; but the Air may as eaſily be excluded in this 
Way, as in a Barometer, and the great ſpeciſick Gra- 


vity of Quickſilver, renders it a proper Material for 


the Weight of a Pendulum. 
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ll. Obſervations. made at a inks Ce of 
Northampton, Long. Weſt from London, 
oo deg. 30 min. Lat. 51 deg. 58 min. 
nearly, with a thirteen foot Felefeope, whoſe = 
Aperture was 2.4 Inches, and Charge 2.5 Inches, 
all by apparent Time. 25 the i ingenious — 


Lynn, E 1 GA 


II. 4 B PE by \ Tide in che. ver 
Thames, obſervd b Capt Thomas = of 


IV. Obſervations upon the Tides in the River 
Thames, by *. — de Saumare. 


v. 4 


= 
— „ — > — 1 
— 2 — 4 - — — > _ 
bt — 3 4 od = : e == N 3233 8 . bd 
- - darn teen _ — — — — — —_ 
a. _—_— p * 7 — — .N 7 7 2 * 
3 8 4 1 — 3 8 * ” * » 0 
* ai ws 1 — * * — een — 1 — Sv — 
— 5 => — 
— — — 
6 4 — — S -- * 
* — — — — * _ 4 * - Py * | 4 B 
— + - * 
_ * — — . - _— a — 
a N % — — " py _ « — - — — — — 5 
— 
— —— - — = 
” » 4 
G K 


7 4 New Jand Foxath Job 4 * 5 
vera Obſervations, talen four 

Hudſon s- Bay in Nbrth America from Lon- 
don: Sbewing the Y gkiationg,of * Magnetical 

Needle, or Sea-Compaſs, in the Pat h- way to the 
1 to the fererat Earirndes and 
_ Lonigitudes fromthe Tear 1921, to 17: 725 
3 Mr. Corittogher Middleron,, 

VI. An Acchumt of ſevetal Experiments «concerning 
the running 0 Water in Pipes, as it is retarded 
N Friction and int ermivd Air, ſome of which 

were made before the Royal Societʒ on Thurſday 
tbe 5th of May, 1726. With a Deſcription of 
a a new Machine, whereby Pipes may be clear d of 
Air, 4s the Water runs alon 55 without Stand. Pipes, 15 
or the belp f any Hand. By the 1 2 J. T. 
e LL D. F. R. 9 3 
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IJ. DeSalibus Alcalino-fixis, Auctore C. Neuman 
Cm. Prof. Reg: Berolin. N S. S. FPars reliqua. | 
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VL | An Salia Alcalino-fixa inter ſe differant, G que 
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T” Quidem de h 


diverſa quædam momenta, præter ea quæ curſim ad- 
duxi, hac de re adhuc in medium proferreQ. 
De Salibus:lixivioſis plant arum primum in genere 
notandum venit, Quod in quantum forſan una vel al. 


 ſpecifica indole & ſingularibus viribus, quas una vel 
altera planta ante combuſtianem & incinerationem poſ- 


ſedit, ortum trahat, ſed differentia iſta primario de- 
pendeat 4 duabus alis circumſiantiis ; (prout hoc ex- 


perientiſſimus & inſignis Chymicus D. D. S:abl jam 


animadvertit) nimirum 1. 4 diverſa ſtructura vel te- 
neriorum vel craſſiorum partium plantæ; & 2. ab ope- 


ratione, vel mutatis in ea enchireſibus & parvis mani- 
. ͤ ͤ 


Is Ratione ſtructuræ acquiritur e. g. longe aliud 
Sal Alkali ex ſubtilibus & teneris foliis, quam ex craſ- 
ſioribus caulibus ejuſdem herbæ; aliud e petalis florum, 
vel totis floribus, quam e lignis; aliud ex ſeminibus, 
quam ex radicibus; aliud ex ſucco expreſſo, quam ex 
extracto quod ex ſiccata herba cum multa aqua & for- 
ti coctione paratum erat; aliud ex teneris recentibus 
herbis, quam ex valde exficcatis ; & fic porro. 
EE ee eee J 

| LV. Phil. Tranſ. Ne. 392. 


2. Ratione 
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. de hoc momento jam hinc inde quædam 
inſerui; nihilominus neceſſarium eſſe exiſtimo, _ 


tera differentia interea ſeſe exſerit, ifta plane non a 


\ 


C46) {Ek 
. 2. Ratione operationis,acquiritur longe aliud Sal Alkali 
Eleni tantum fumante excandeſcentia & incineratione, 
quam & forti flammante combuſtione; aliud ab elixivi. 
atione cum aqua frigida, quam cum aqua calida, imo 
cum reali excoctione ebullitoria ; aliud fi parum aquæ 
aſſumas, quam fi multum aquz adhibeas; aliud fi parum 
& ſemel tantum calcines, quam fi fortiter & ſæpius 
calcinatio reiteretur; aliud 0 Sal inſpiſſatum cum mul- 
ta aqua iterum ſolvas, quam fi per ſe in deliquium 
fluere permittas; idq; rurfus ſecundum plures etiam 
EJ omen; nn che. 
| Sed, niſi Salia lixivioſa de induſtria, forte per re. 
petitas calcinationes, vel deliqueſcentias, ad nimiam & 
maxime notabilem differentiam redigantur, in com- 
munibus ordinario uſitatis laboribus & præparationi- 
bus borum ſalium reperibilis differentia parve vel nul. 
 lius eſt conſiderationis, excepto ſi forte minerale quip- 
piam, vel de induſtria, vel incuria, vel infritia adbi- 
Quod fi ergo apud ordinaria pure præparata ſa- 
lia lixivioſa herbarum, diverfitas quædam tamen re- 
periretur, in hoc tantummodo confiſteret, quod 
unum magis pure alealinum quam aliud, unum 
ſubtilius, aliud craſſius, unum magis terreſtre quam 
aliud, unum paulo magis cauſticum quam aud, 
unum cum pluribus ab oleoſo ingrediente oriundis 
partibus, ve} etiam copioſiore ſpiritu acido imbutum, 
indeque magis cryſta}linum fit, quam alia falia: de 
ceterd fingula ſunt ſalia lixivioſa, ſingula ſalia 
fixa G- 3 ſed ſingula non funt vere pura, 
cum puriſſima ex iis adbuc fint mpura, & ad alias 
chymicas applicationes adbuc inepta ſalia alcalina, 
dum pleraque apertum quippiam & ſuperfſuum aci- 
dum, quædam etiam ſuperfluam terram aliaſque ac- 
RPE © peregrinas immixtiones, ft non voluntarias 
ineptas additiones, tanquam putatitia artificia pro ac- 
2 quirendis 


uirendis ſpecioſis cryftallis, ſecum foveat : Ita ut, 
f ordinaria in P barmacapoliir Parata vegetabilium 
cryſtallina lixivioſa Salia, animo revolvo, fæpe non 


ſatis mirari poſſim, quare iſtiuſmodi falia in hodierna 
praxi medica adhuc toto die adhibeantur cum tamen 
medico ignotum fit, quale fal ægrotis commendet, 
aut præſcribat, quia euſinodi cryſtalliſata ſalia nec 
pura alcalina, nec perfecte ſaturata ſalia neutra exiſ. 
tunt, & per conſequens accurate novit nemo, quantum 


| 

 aleali, & quantum acidi una drachma vel uncia talis . 
BH prulchbrecryſtallini ſalis comineat, item, an præſens ibi 
3 . ad cryſtalliſationem diſponens acidum, vegetabile, 
vel minerale acidum ſit. 3 . 
R Quad fi egomet in praxi medica Sale Alcalino fixo 
opus haberem, tum purum ſal tartari vel etiam de. 
- = puratos cineres clavellatos reciperem; quod / ſal aci- 


dum ex uſu foret, tum ex apertis puris acidis commo- 
diſſimum ſeligerem, & / ſal medium adhibendum 
e—.ſeſet, itidem ejuſmodi ex uſtatis plene ſaturatis 
. = falibus mediis, quæ me certiorem reddunt, & quod 
1 gadd præſentem zgritudinem pro commodiſſimo reputa- 
rem, in uſum vocarem; tum enim certo fcirem, quid 
na ex pharmacopolio daretur, & quid ægroti ſumerent, 
8 


reliqua autem incerta & imperfecte ſaturata ſalia, 
que nec pura ſalia acida, nec alcalina, nec media ſeu 


neutra ſunt, ſecure negligerem & ſuo loco relinque- 
e rem. W 5 ” 
*  Iftam adhuc admonitionem & conſilium dare volo, 


, quod fi forte adhuc unum vel alterum ſingularem 
s |= <cfietum ab hoc vel illo ſale vegetabili lixivioſo ex- 
pectare velis, & quod fi poſſibile eſt, ut quoddam 
Sal Alcalino-fixum adhuc ſingulare quippiam in re 
medica præ alio poſſidere queat, ut ejuſmodi herbam 
dd minimum quam leniſſime excandeſcere ſinas, non vio- 
lenter incineres, multo minus fortiter exuras, omnium 
s minime vero nec cineres nec ſal calcines, tum forte 


G 2 ſpecifica 


— 
— 


— 2 — . o — 


— 


—— ˙ ß ̃ —n: — 
—— —— OS CO — I 


wo - — — — 
4 „ 
— 1 . 


OPT. I 
_ 


—_— A, 
— EST 
— 


— — — - — — — — 
— 4 


o 7 . 
* +£ 4 Ga 3 ** "MLS — © -..— 4 3 

— 

. — — 


= _ — — 
= —— — — — — — — 
— — - —— 


4 
— 
= — 
* Ds — 
4 „ 


ſpecifica quæ expectatur virtus, in 


conſervaretur; cum con ra cer:ior ſim, quo 
conſideratione & cautione igne flamma exuratur, cal- 


(48) 


- 


ur virt paucis quibuſdam 
reſtantibus revera oleofis partibus (quippe in quibus 


tantummodo fitam eam effe oportet) gen modo 
ſi abſque 


cinetur & depuretur, quod inquam revera nibil ſpeci- 


fici nec ſingularis amplius reperiri aut demonſtrari 


queat. 


mediante igne & aqua, ut non dicam 40 vel 50, di- 


cam tantummodo permulta genera ſalium alcalino- 
rum fixorum, quorum aliud ab alio ſemper aliqua in 
parte, licet parum tamen aliqua in re, modo externo 


aſpectu, modo etiam interna leviore circumſtantia dif- 


ferre debet, præparare & producere norim; tamen 
altera quoque ex parte non ignotum mihi eſt, quod 
non tantum hæc multiplicia ex una eademque planta 
artificioſe producta, ſed & omnia lixivioſa berbarum 
ſalia, imo quod plus eſt, omnia ſalia alcalino-fixa in 
orbe reperibilia ad eundem aſpectum, virtutem &. effi-- 
caciam reduci poſſmt : ita ut hoc reſpectu & intellec- 


tu non niſi unicum & unius generis ſal Alcali fixum 


ex omnibus vegetabilibus in orbe ſtatuam, dum vel 
hoc unicum in varias formas & effectus, vel etiam om- 
nia alia ad eundem aſpectum & effedum reducere 
poſſum, adeo ut /i ſalia lixivioſa ex centum vel plu- 
ribus herbis parata ante oculos haberem, ullum ſal, 


multo minus ullum ſubjectum ex quo ejuſmodi ſal 
Alkali productum fuerit, divinare poſſit nemo. Quin 


nemo potis eſt tantummodo in genere cognoſcere, 


num ex eſculento aut innocuo, vel ex ſumme venend- 
ſo & maxime nocivo vegetabili confectum ſit; an ſub- 
jectum ſuaveolens, vel graveolens, plane abſque ullo 
adore vel fœtore fuerit; an ſapidum vel ingen; 

2 bdurgans 


Quanquam igitur curioſitatis gratia, ex una eadem- 
que planta abſque ullo peregrino additamento, unice 
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_ {7 1 
purgans vel adſtringens; antiſcorbuticum, epilepti- 
cum, vel antifebrile, emeticum, vel diureticum, narco- 
ticum, vel ſternutatorium, cauſticum, vel balſamicum; 
an ligna, vel radices, cortex, vel medulla, flores, vel 
herbæ, ſemina, vel ſucei, vel quicquid fuerint, ex qui- 
bus ejuſmodi præſens ſal OE paratum fit. 
Exiſtimo hæc ſufficere poſſe pro iis, qui adhuc con- 
ſtanter opinantur, Salia Alcalina fixa ſpecificam her- 
barum aliorumque vegetabilium, ex quibus produ- 
cuntur, virtutem ſecum retinere, ita ut ſal caryophyl- "x 
lorum & cinnamomi ſtomachicum, fal * . = - 1 
papaveris narcoticum, ſal radicum jalappæ purgans, 
fal radicum tormentillæ, vel corticum chinæ chinæ 
adſtringens vel. antifebrile, ſal ipecacuanhæ & gra- 
tiolæ emeticum, ſal eſulæ cauſticum & ſal cicuts 
venenoſum & lethiferum eſſet, convincendis, quin 
& univerſos reſurrectionis fratres ita confundendo, . 
ut reſuſcitationem & revivificationem vegetabilium i 
non ita facile*concipere debeant, dum demonſtrari ip- | 
ſis poteſt, omnia e juſmodi falta lixivioſa in toto Reg- 
no Vegetabili ad eandem figuram & effectum, imo (ut 
ante dixi) ex eadem herba ad tam multiplicia ſalia ..Y 
reduci poſſe : unde aperte hic profiteor, nemini ho. i 
minum poſſibile eſſe, ex cineribus, vel lixivio ne quidem 
folam externam figuram iſtius vegetabilis, ex quo pa- 
rata ſunt, rurſus producere, vel in ſale ipſo ex ejuſ- 
modi puris ſalibus repræſentare; de induſtria dico ex 
ejuſmodi puris ſalibus; ſiquidem ipſe non una vice 
vidi, ejuſmodi figuras herbarum ex 7eneris eneis, & 
ſubtilibus linteis filts præter propter artificioſe concin- 
natis, & in lixiviis concentratis impoſitas vel ſuſpen- 
{as fuiſſe, ubi utique omnia ad ejuſmodi fila circum- 
circa. cryſtalliſata fuere, quæ decegtor ignaris tan- 
quam veram reſuſcitationis plantarum repreſentationen 
commonſtravit: verbo, tota quæ prætenditur Humana 
ä arte. 


: _ 
arte reſuſcitatio, in veritate non fundata, F in tantum 
chimerica imaginatio eſt, & non nift in libris viſibilic 
&reperibilis, ita ut de hac materia jure dict poſſit: 


Dico ego, tu dicis, fed denique dixit & ille, 
Dictaque poſt toties nil niſi dicta vides. 
Reperitur etiam inter puriora & ad chymicos labore 
aptiora cognita So alcalica ſalia ipfa, in hac vel illa 
parte quædam differentia. que vero itidem ab exerci. 
tato chymico omnia removeri, ea penitus æqualia & 
ad eandem figuram & eſfectum reduci poſſunt. 
D. D. Hoffmannus Profeſſor Halenfis, amicus meus 
æſtimatiſſimus in Libro 2. obfervationum Phyſ. Chym. 
ſelectiorum fab N. 29. totum caput hac de re conſig- 
navit, nibil tamen quam differentias ipſas ob ſervavit 
& protulit, quz præter propter & ſummatim in his 
conſiſtunt. „„ „ 


1. Si oleum vitrioli nitro fixo affunditur, tum 
ſfub efferveſcentia verus ſpiritus nitri, vel aqua fortis 


2. Hoc vero nunquam fit, fi oleum vitrioli ſali 
tartari, vel cineribus clavellatis affundatun. 

3. Quin & in his utriſque poſterioribus rurſus 
quædam obſervatur differentia, dum a ſale tartari (ex 
affuſione olei vitrioli) ſuperficies nigricantem cuti- 
culam acquirit, liquor ipfe nigricans evadit, & plane 
alius fœtor, quam ſpiritus nitroſi, à nitro fixo depre- 
— — — 


4. Omnia autem hæc a cineribus clavellatis non 
obſervantur, dum ab iis nec ſpiritus nitri, nec cuticu- 
la, nec nigricans color ſeu ſolutio, ſed iterum ſingula- 


ris vapor apparet. 5. Fumi 


(51) 


5. Fumi i hi nitroſi etiam-manifeſti” fiunt, ſi oleum 
ci fali tartar! extemporaneo, quod ex 2 par- 
tibus nitri & una n tartar! paratur, affunditur. 


6. Quod vero iterum non licet videre in egal 


ſale tartari extemporaneo, quod cum Pauca addi- 
tione nitri elaboratum fuit. 3 


J. Ex fale tartari & arena vitrum clarum & El 
lucidum parari I non poteſt. 


8. Bene autem ex ſale tartari n. ur 
K ex cineribus clavellatis. 8 


9. Ex ſale tartari, vel cineribus clavellatis in cru 
cibuto fuſis, adjectis carbonibus, reſultat ſpecies hepatis | 


ſulphuris, quale tamen nec nitrum fixum, nec nitrum 
cauſticum conſtituit. 


10. Sal tartari & nitrum cauſticum cum ſpiritu 
vini rectificatiſſino tincturam largiuntur, quod vero 
nec nitrum fixum, nec cineres clavellati, nec iſtud 
fal tartari extemporaneum, quod ex 2 partibus ni- 
tri & x parte tartari paratur, depromunt. 


Has quidem differentias laudatus D. D. Hoffman- 
nus advertit, ſed non adduxit, unde bac eveniant, 
ua in ve differentia hæc fita fit, an, & quomodo its - 
meliorari & corrigi queant, multo minus quomodo bac 
adeo differentia ab ipſo reperta ſalia alcalino-fixa peni- 
. reddi paſſint, cum tamen omnia & ſin- 
gula naturali ordine procedant, differentia non adeo 
difficulter percipi & facile corrigi, & unum fal altert 
_ Zquiparari poſſit, adeo ut primum fie unicum qui- 
dem phænomenon, ex omnibus ſupra allegatis, une vel 
| terĩ 


EZ TH 


E 


teri? ſali fingulare exiſtat, & ſecundb inter omnia 
pura fixa alcalica ſalia nullum aliud diſcrimen am- 
plius, nifi circa gradus cauſticitatis adverti debeat. 


(a4) Affuſum oleum vitrioli in nullo dictorum ſa- 
lium ſingularem, fed femper eundem vaporem & fœto- 
EEE %%% er Con 


- (6) Omnia hæc ſaſia æqualiter in clarum & pellu- 
cidum vitrum zedigi d eben. 

(sc) Singula etiam ſpiritum vini rectifieatiſſimum 
pulchro colore tingere debent, & fic porro. 


dic nom neceſſum eſt mirari, quod olæum vitrioli ex 
nitro fixo, vel ex ſale tartari extemporaneo, quod cum 
2 partibus nitri paratum fuit, ſpiritum nitroſum eji- 
ciat, dum, ſi hoc apparet, in ejuſmodi ſale Alkali ne- 
ceſſario adbuc quædam nitri crudi portio ineſt, unde 
exundantes ex eo fumi (qui nihil aliud quam verum 
ſpiritum nitri conſtituunt) adeo naturales ſunt, ac ſi 
Glauberiana methodo oleum vitrioli nitro crudo affun- 
ditur, cum e contra utique ex ſale tartari vulgari, ex 

cinerihus clavellatis, aliiſque ejus generis alcalinis ſa- 
libus, quibus nitrum non accedit, imo N. B. quibus 
non ſuperflue accedit, etiam nullus ſpiritus nitri libe- 
rari, vel fumus nitroſus exſpectari poteſt. 
' Hxc res quo tanto certius pateat, recipiatur tan- 
tum idem nitrum fixum, vel idem ſal tartari extempo- 
raneum, à quo ab affuſione olei vitrioli fumus nitroſus 
apparet, idque denuo cum uno vel alio ſubjecto in- 
flammabili Regni vegetabilis commiſceatur, e. g. ni- 
trum fixum cum majori carbonum quantitate, & ſal 
tartari extemporaneum cum copirſore tartaro con jun- 
gatur, & deflagret ut ante, vel majoris certitudinis 
1 r | cauſa 


SS 


num, vel tartari adhuc plus au- 


cauſa proportio carbo 


geatur, quo ſuperfluum antea, & adhuc crudum ex- 


iſtens nitrum plus inflammabilis terrz reperiat, qua- 


cum incendatur & alcaliſetur, ar per conſequens nihil 
mitri crudi amplius reſtare poſſit, tum revera ex hoc 
recollecto ſale, ab affuſione olei vitrioli, nullus ſpiritus 


nitroſus amplius, ſed potius plane alii vapores effu- 
A = FO MEN og 

Quod oleum vitrioli cum ſale tartari fœtorem ſpi- 
ritui nitri plane diſſimilem, nigricantem cuticulam, & 


obſcuram ſolutionem efficiat, hoc a nulla alia re, nifi - 


à ſuperfluis adhuc in ſale tartari reſiduis empyreuma- 


ticis partibus unice dependet; quod ſi ſal tartari ab 


iſtis partibus decenti modo repurgatum eſt, tum iti- 
dem nec fœtor amplius, nec nigricans ſubſtantia, ut- 
pote que oleum vitrioli cum omnibus oleoſis contrahit, 


apparebunt: unde ex cineribus clavellatis, quia iſti, 
mediante calcinatione, ab oleo empyreumatico magis li- 
berati ſunt, ut & ex puro ſale tartari, ſi ſufficienter 


calcinatum eft, ejuſmodi nigredo nunquam apparet, 


nec demonſtrari poterit, ſed ab affuſione olei vitrioli 


[= 


omnia clara, & albida permanent. 


Simili ratione hoc eleum empyreumaticum in ſale tar- 
tari unica exiſtit cauſa, quare cum arena clarum pel- 


lucidum vitrum non largiatur ; ſimul ac ſuperflua hæc 


oleoſa ſubſtantia ipſi dempta fuit, tum eodem modo, 
adeo aptum & commodum eſt ad pellucidum vitrum 


conficiendum, ac cineres clavellati, vel ſal tartari ex- 
temporaneum ipſum: hanc rem declarat & confirmat, 


quod ſub ejus præparatione, durante detonatione cum 


nitro, omnis oleoſa tartari ſubſtantia combuſta & de- 
Hructa eſt: unde hoc Sal Alkali, quamvis tartarus ad 
ej's præparationem acceſſerit, per conſequens eodem 


modo vitrum clarum efficit, quam cineres clavellati, 


ad quos nihil de tartaro aſſumitur. 


H 2 Quin- 


„ 
Quinetiam hoc in tartaro adhuc præſens, vel ali 
quoque modo ſali alcalino conciliatum Phlagiſton, ut- 
pote quod tantum & unice ¶ prout jam ſæpius mo- 
nui)] 4d cauſticitatem confert, eſt ſubſtantialis iſta 
materia, quæ ſpiritui inflammabili rectificatiſſimo tinctu- 
ram conciliat, quanquam etiam ex parte ſpiritus ar- 
dens, qua menſtruum, fi nempe ille olei dives fit, 
non parum ad hoc contribuat, & tinctura tanto magis 
acceleretur, & augeatur. Quid mirum igitur, fi ex 
ſale tartari extemporaneo cum 2 & 3 partibus nitri 
parato (quippe per quod omne inflammabile, & ad 
tincturam producendum abſolute neceſſarium deſtrui- 


tur) nullam tincturam recipias? 


— — a 


VII. De relatione Salium Alcalino-fixorum, ad alia 
mixta chymica, eorumque uſitata hactenus applica- 
J  EnEo TT 


C NVanquam ſub definitione horum ſalium dixerim, 
ea confiſtere ex terra, in qua parum fixioris vel 
ultzmo magis concentrati ſalis acidi, & inflammabilis, 
mediante igne, toſtione quaſi & aſſatione impactum 
eſt, attamen eodem tempore ſimul adduxi, ut ex ipfis 

definitionis verbis, Pa RUM VEL ALIQUID, ap- 
paret, ſuperfluum five acidum, five inflammabile, imo 
ipſas terreſtres ſuperfluas partes, non modo non ne- 
ceſſaria, ſed, & in reſpectu puritatis & perfectionis, 
| 1 ejuſmodi ſal requirit, præjudicioſa & nociva 
eſſe. 
Quod fi purum quoddam Sal Alcali-fixum, five 
de induſtria, five per accidens, cum ſatis notabili 
& aucta portione unius antedictarum conſtituentium 
partium, ſive ſit nimium acidi, ſive nimium inflamma- 
- bilis, 
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(55) — 
bilis, five nimium partium terreſtrium, vel cum duobus 

horum ſimul, denuo tractatur & commiſeetur ; tum 
novum hoc commixtum rurſus, non modo aliam pla- 
ne denominationem, {ed & plane alias qualitates G. 
elfectus, ac antea ſolum Sal Alcali habuit, ſortitur. 

Nam, fi Sal Alcali - fixum cum ſale acido tam diu 


commiſcetur, donec, poſt remiſſionem efferveſcen- 
tiz, & ſeparationem aquæ, utpote quæ tantum pro 
vehiculo ſolutionis inſerviit, fyrupum violarum, fi 
ejus aliquid admiſcetur, in ſuo colore non alteret, eum 
que nec rubrum, nec viridem reddat, tum appellatur 
nova hac mixtio ſal medium, ſal ſalſum, vel ſal neu- 
trum. Quod f1 acidum minerale ad hoc adhibitum 
fuit, tum novum ejuſmodi mixtum facile in cryſtallot 
concreſcit; ſi vero acidum vegetabile uſurpatum fuit, 
tum difficulter, vel plane non cryſtalliſari poteſt. 
Cum autem in chymia valde diſtindta ſalia acida 
occurrant, proinde etiam juxta indolem iſtorum aci- 
dorum | fi unum, vel alterum eorum, cum Sale Alca- 
lino-fixo uſque ad ſaturationem unitum eſt] exinde 
productum ſal medium ordinario denominationem ac- 
cipit, e. g. gs „%%% og 


1. Si Sal Alcali-fixum cum acido vitriolico, ſeu 
ſulpbureo, ita commiſcetur, ut cryſtalli exinde emer- 
gant, tum ex his utriſque obortum cryſtallinum ſal 
medium plerumque tartarus vitriolatus, vel ſal poly- 
chreſtum vocatur« 


2. Si Sal Alcali-fixum, cum acido nitri commiſce- 

| tur, & cryſtalliſatur, perfectum inde nitrum cryſtal-' 
linum exoritur, quod nitrum regeneratum, vel etiam 
Tartarum nitratum appellare conſueverunt. 


H 2 3. Si 


| (56) 


3. Si cum acido ſalis communis ſaturatur, fit inde 
ſal commune regeneratum, ita dictum ſal embryonarum, 
vel digeſtivum Sy lvii. 5 


4. Cum acido aceti fit terra foliata tartari, ſeu, ſic 
dictum arcanum tartari. 88 os 


5. Cum acido tartari oritur tartarus ſolubilis, ſeu 
tartarus tartariſatus, Es 

6. Cum ſucco citri tartarus citratus. 

7. Pars alcalina, quæ in ſale communi reſidet, cum 


acido vitriolico ejuſmodi ſal medium conſtituit, quod 
ſal mirabile Glauberi vocant. — 


8. Quod fi pars alcalina nitri cum dicto acido vi. 
triolico commiſcetur, ita ut ex his duobus ingredi- 
entibus cryſtallinum ſal medium paretur, illud, quan- 
quam in fundamento à tartaro vitriolato nihil differat, 
aliud tamen nomen recipit, dum ſcilicet ab innumeris 
annis arcanum duplicatum, vel panacea Hol ſatica ap- 
pellatur. C . 


9. Quod ſi vero ordinariis alcalinis plantarum ſa- 
libus tantum ſuperfluum quicquam acidi, ſive à parte 
vegetabilis ipſius, five aliunde accedat, tum commu- 
niter inde ſal cryſtallinum plantarum lixivioſum ori- 
me. _ 


Si Cal Alkali- xum cum inflammabili quodam mil- 
ceatur ſive ſint pinguedines, ſive expreſſa, quin & cer- 
tis ſub enchireſibus deſtillata olea, exſurgit inde pro 
primo [uti notum eſt] S A P o, deinde vero etiam ſa} 
volatile, 


(57) 
volatile & ſpiritus urinoſus , quod fi vero olei empy- 
reumatici animalis quippiam accedit, tum hoc, cum eo 
etiam tantum imprægnatum, Sal Alcali, præ inflam- 

mabili vegetabilium, in curioſis quibuſdam laboribus 
non parum ſeſe diſtinguet. 3 5 


Si bituminoſum & acidum vitriolicum mixta I nem- 
pe in ſulpbure communi ] cum Sale Alcalino-fixo con- 
currunt, gignitur inde hepar ſulphuris. bs 
Denique, fi purum Sal Alkali-fixum in igne, cum 
terra ſaturatur, puta pellucida, ut arena communi, ili. 
ce, pyrite, glarea, & fimilibus, tum non tantum ſub- * 
tilis ſpiritus acidus inde extorquetur, ſed & totum 
mixtum convertitur in pellucidam & tranſparentem, 

in igne quidem adhuc fuſibilem, in aqua vero amplius 
ind: olubilem terram, nempe vitrum, vel etiam cum 
aliis additamentis in porcellanam. 1 
In genere Salia Alcalia-fixa, non facile ſeſe uniunt, 
vel hæc ſalia non facile e tro diſſoluvunt, quod non 
vel inflammabilitatem,vel aciditatem quandam continet, 
& unum ſemper lubentius & intimius quam alterum.. 


I. Sic Salia Alcalia-fixa facile quidem diſſoluvunt 
ſulphur commune, quippe in quo inflammabile & a- 
cidum unita occurrunt, verum facile quoque ab eo. 
rurſus ſeparantur & liberantur. „„ 


2. Facile quoque diſſolvunt, & ſeſe uniunt cum 
axungiis, pinguedinibus & oleis expreſſis, & commu- 
nicant pinguibus hiſce materiis aiſpaſitionem ſeſe cum 
ipſis prompte in aqua ſolvendi, & cum aqua ſeſe uni- 
endi, cum alias iſtæ abſque Alcali-fixo unionem cum 
aqua omni modo fugiant & detrectent. 


3. Salia fixa ſolvunt, & uniunt ſe quoque tandem 
cum olezs deſtillatis eilentialibus, quamvis paula difft- 
cilius. 5 Et: 


1 

Et eadem eum differentia horum jam memorato- 
rum duorum generum oleorum, eorumque faciliori 
vel difficiliori combinatione cum Alcali, ſeparatio quo- 
que eorundem fuccedit, dum Salia hæc fixa a pin- 
guedinibus, axungiis & oleis expreſſis perquam Fa- 
cile, & ab oleis æthereis, vel eſſentialibus, contra per- 
quam difficulter, vel plane non ſeparari queunt, præ- 
cipue fi ſemel intime cum 11s unita, & utraque in per- 
Fedtum ſaponem redacta fuere. 


4. Separatio ex vitris equidem tarde aliquatenus 
ſuccedit, interim poſſibilis tamen eſt factu, quamvis 
in uno citius quam in alio (prz reliquis in vitro fili. 
cum omnium Facillime) dummodo denuo cum Alcali 
ſecundum artem miſceantur, & debito modo tracten- 
tur. 9 eee 


5. Cum ſalibus acidis hæc Salium Alcalino-fixorum 
unio & ſolutio fere omnium facillime & promptiſſime 
ſuccedit & quidem triꝑlici modo, 1 N 


(a) vel mi ſcendo, fi utraque ſimpliciter abſque in- 


termedio con jungantur; 


_ (6) Vel precipitando, ſi vel (æ) ſal acidum, vel 
() ſal alcalinum fixum antea cum alio quodam corpore 
commixta fuere; 5 28 


(c) Vel etiam abſque præcipitatione, dum ſal aci- 
dum equidem itidem antea cum alio quodam commix- 
tum fuit, ſed hoc in acido ſolutum per præcipitatio- 
nem exinde non ſeparatur. . 


1. Miſcendo peragitur hæc unio, fi Sal Alkali fixum 
in aqua ſolutum, vel etiam quod per ſe in deliquium 
_ abiit, 


pho © 


proſtratione auri, contingit. Porro apparet hoc in præ- 
S paratione mercurij præcipitati albi, in elaboratione tar- 
W tar! vitriolati Tachenii, & aliis metallicis præcipitatio- 


cet ejuſmodi unionem Salis Alcalici cum acido itidem 


commune ſmegma in aqua ſolutum cum acido præci- 


3 
abiit, cum ſpiritu, vel liquore quodam acido confundi- 
tur, prout in elaboratione diverſorum ſupra adducto- 
rum ſalium mediorum videre licet, e. g. in præpara- 
tione terræ foliatæ tartari, tartari tartariſati, nitri 
regenerati, tartari vitriolati ex ſpiritu vitrioli & 
oleo tartari per deliquium, G&c. 


2. Præcipitando abſolvitur hæc unĩo (a); ſi ſal aci- 
dum antea cum quodam (A) metallico, vel etiam (B) 


aànimali combinatum & ſolutum fuit, id quod multipli- 
ci ratione, vel per accidens, vel de induſtria, fieri po- 
teſt, & in Chymia Pharmaceutica ſæpius occurrit. (A) 


e. g. in pr xparatione auri fulminantis, in qua, fi Sal 


Alcali ſolutum in aquam regiam auro ſoluto impræg- 


natam, infunditur, unio Salis Alcalici cum utriſque 
acidis (ſcilicet nitri & ſalis) præcipitando, vel cum 


nibus permultis. (B) circa animales ſolutiones videre li- 


præcipitando factam, e. g. in præparatione magiſterit 


cornu cervi, aliarumque partuim animalium.. (8) 


Alia ex parte peragitur hæc unio modo præcipita- 
tionis, e. g. in præparatione ſulphuris antimonii 


ſic dicti aurati, in qua Sal Alcali primum ſolutis ſul- 
phureis partibus imprægnatum deprehenditur, quod 
tam cum affuſo fate acido ſeſe unit, ſolutum vero antea 

ſulphur præcipitando deſerit; diſpaleſcit hoc porro, ſi 


pitatur, & hoc fit ubique, ubi craſſe pinguia reſinoſa, 
vel ſulphurea, cum Sale alcalino fixo antea ſoluta & 
combinata fuere, poſtea vero cum acido præcipitantur. 
3. Tertia methodus unionis, quæ abſque pracipita- 
tione, nec tamen ſimpliciter miſcendo abſolvitur, dum 
adhuc intermedium quoddam ſimul adeſt, duplici mo- 
ao fieri poteſt; a. Vel 


( 60 ) 
n. Vel ff ſal acidum antea cum ſale volatili urino- 
fo combinatum, & in ſal ammoniacale redactum 
Fuir, ubi, fi huic ſali volatili medio Sal Alkali 
fixum adjungitur, ſal acidum, præcipue ſi lenis 
tantummodo calor applicetur, repente novo huic 
advenienti alcali fixo ſeſe aſſociat, & deſerit ſal 
alcali volatile, quod antea continebat, quod tum 
dicto leni calore, tanquam deſertum & in ſe per- 
quam volatile corpus, facile expelli poteſt ; . 


B. Vel ſiſtitur etam hic unionis modus, ſi Sal Al- 
cal aniea cum debiliori acido ipſo combinatum 
fuit, & fortius acidum affunditur, hoc novum 
mixtum in retorto vaſe igni exponitur: tum 
enim debilius acidum cogitur abſolute fortiori 
cedere, & deſtillando ſeparatur, quod in deſtil- 
latione ſpiritus nitri & ſalis fumantis, alio- 
rumque luculenter patet. e,, wy 


Quanquam autem hæc Salis Alcali fixi cum omnibus 
ſalibus acidis combinatio perquam amice quaſi peragi- 
tur, inde tamen non exiſtimandum, ac fi cum omnibus A. 
 QUALITER contingat, vel cum uno eodem modo 
ac cum altero, equal: firmitudine {eſe uniat. Minime ! 
ſed & hac in re ingen occurrit differentia, dum 
in uno vel altero præferentia (ut barbare loquar) ſeu 
propinquior affinitas, vel prout cuilibet denominare 
placet, inter Sal Alkali fixum & hoc vel illud ſal aci- 
dum obſervatur. Et cum hæc affinitatis ſcala in 
Chymia non parvi emolumenti, ejuſque notitia Chy- 
mico practico perquam neceſſaria fit, proinde de ea, 
11s præcipue, quibus iſta adhuc forte ignota eft, quæ- 
dam in medium proferre ſuperſedere non poſſum, præ- 
primis cum ex combinatione Salis Alcalino-fixi cum 
falibus acidis, & ex ſcala iſta, quam jam 2 

| um, 


(6) 
ſum, major vis &. fortitudo unius atidi pre alter, 
s - omnium. optime annotari & dijudicari poſſit, nem- 


; 


pe in quantum ad combinationem cum alkali fixo ſeſe 
refert. Foes 1, 7 Loh. 
1 ergo Sal Alcali fixum omnium optime & 
firmiſſime ſele combinat cum fortiſſimo præ omnibus 
acido primigenio, puro puto, & fixiori acido vitriolico = 
G ſulphureo : quod fi hoc acidum adhuc cum prin- 
cipio inflammabili, ut communi ſulphure, commix- 
tum prodit, tum intima 'ejusmodi unio cum alcali - 
non celebratur, ſed ſuperticialis tantum ſolutio ſeu 
cohæſio emergit, &, ut ſupra jam notavi, fit nudum 
bepar ſulphuris, ex quo alcali facillime, imo cum debi- 
Ii ſimo acido vegetabili rurſus ſeparari poteſt. : 
Bonaex parte firmius acidum hoc ſulphuris Sali 
Alcalino cohæret, ut ad minimum a debiliſſimo acido 
liberari non poſſit, fi portionem tantum inflammabilis, 
quocum conjundum fuerat, per deflagrationem - 
_ miſit, quod clare ſatis patet, fi durante deflagratione 
ſulphuris, Sal Alcalinum fixum ea ratione applicatur, 
ut volatilis ſpiritus ſulphuris ei intricetur & irretia- 
tur; interim tamen cohæſio hæc non eſt ſatis firma, 
dum volatilis hic ſpiritus per propriæ quoque indo- 
lis, purius tamen, ab inflammabili plane depuratum, & 
magis fixum & concentratum, acidum vitriolicum rur- 
ſis inde expelli, & a Sale Alcalino fixo liberari poteſt, 
ex alia ratione nulla, quam quia bona ex parte ad- 
bu de principio inflammabili participat, ex quo aci- 
dum iſtud adhuc volatile & ſubtile, per conſequens 
non ita purum & fixum exiſtit, ac oleum vitrioli 
rectificatum; fi vero ejuſmodi ſpirĩi tus ſulphuris vo- 
latilis tantum per aliquod tempus libero aëri exponi- 


- tur, tum tenerum hoc inflammabile plane diſipa- 
m tur & exbalat, reſtante è contra itidem puro, fixo, & 
is cum alio ex vitriolo, vel alumine, deſtillato acido, in 
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omnibus probis .eqrali, & in nulla re diverſo acido, 
quod tum cum Sale Alcali fixo, eadem ratione ac a- 


lud purum, fixum, aeidam vitrio licum, ſefe quam fin- 


 miſſime commaritabit. 


Poſt hoc acidum ſalphureum, vel vitriolicum, unit 
ſeſe noſtrum Sal Aleali fixum lubentiſſime cum acido 
nitri, ſeu ſpiritu nitri. eee e 


Et poſt hoe cum arido ſalie communis, feu marini. 


Denique omnium debiliſſime am acidis vegetabi. 
lium, ut acido aceti, tartari, ſpiritu lignorum, ſpiritu 
ſacchari, fucco citri, vino Rhenano, GG. 

Ex his igitur ſufficienter addiſei poteſt, qua ratio- 
ne novæ ſemper combinationes Salis Alealino- fixi cum 
fale acido perpetrari, & idem alcali aliquoties debi- 


Hori acido per fortius rurſus ſurripi poſſit, ubi autem 


in ſeals bac non deviandum eſt. Nam fi Sal Alcali 


fixim cum puro acido vitriolico combinatum foret, 


tum utique nullum acidum ex omnibus aliis potens 


eſſet, hoc Sal Alcali fixum ipfi rurſus eripere, quia 

nimirum hoe eſt fortiſſimum omnium, & omnia re. 

liqua acida ſunt multo debiliora, utpote quæ ſingula 
contraria ex parte ab acido vitriolico ſeparari poſſunt. 


Egquidem D. D. Stabl etiam ad hoe medium quod- 
dam demonſtravit, qua ratione Sal Alkali ex acido 
vitriolico rurſus liberari poſſit: verum hoc: non fit me- 


diante alio acido, ſed mediante additione principij 


infammabilis, paucis per artificioſam ſulphuris for- 
mationem, per conſequens requiſito ad hoc labore in 


igne. Laudatus D. D. Stahl hunc mihi, Anno 1718, 


cum tunc temporis Lutitiæ Pari ſiorum adhuc degerem, 
fingularem honorem exhibuit, ut hujus liberationis 
cauſa nouum plane problema, ad iſtam ſulphuris geneſin 
plane non applicabile, in conſiderationem & folutio- 
nem per literas mihi proponeret; continetur autem 
ſequentibus verbis: Q ratione Sul Alcali fixum ab 
Wn acido 


tani yitriolats apparent, in fola Cauitate anus, nu 


nico in momento liberari poſſit? Quæ momenta ali- 


as inaudita adhuc fuere, quod poſſibilia exiſtant, 
& forte ad hoc uſque tempus adhuc nemini præter 


laudatum D. Stablaem & me, vel cui prior forte iſ- 


tud manifeſtavit, nota erant. Dominus Geoffroy ſee 
nior, profeſſor Chymiz Pariſienſis, cui problema hoc 
tum temporis communicabam, Anno 1720, in hiſto- 
ria academiæ ſcientiarum Gallicæ, illud imprimi cura- 
vit, & putativam hujus problematis ſolutionem an- 
W nexuit; ſed vir hic quam amicus meus perdilectus, rem 
plane nun retigit, ſed penitus aberravit dum deſideratam 


hanc Salis Alcalini ſeparationem, de formatione ſul- 


phuris diu jam cagn ita & publice nota, explicat & ap- 


plicat, hæc vero ſulphuris productio plane non in u- 
nico momento, multo minus in ſola cavitate manus, 


= ſed in crucibulo igne candente ji, vel perpetrari de- 
bet. 8 „ i 

. Circa combinationes precipitatorias, in quibus metal- 
la i foluta fuere, adhoc obſervandum eſt, quod Sal 
Akali fixum, durante unione cum acido, cadenti ad 
fundum metallo alterationem quandam imprimat, quæ 
non raro tantam mutationem involvit, ut talia cum 


nam malleabilem & fluxilem, ſeu fuſibilem metallicam 
formam reduci ſeſe patiantur; cujus rei (ut aliquid 


tantummodo adducam) etiam ferrum, quod ex com- 


mixtione vitrioli martis cum Sale Alcalino-fixo, in 


præparatione tartari vitriolati Tachenij, ad fundum 


= cadit. ſufficiens teſtimonium perhibet. 

1 Solent etiam noſtra Salia Alkalina fixa, præter me- 

morata ſuperius corpora, per ſe adhuc diverſa cor- 

Pura metallica ſolvere, quanquam pro hac intentione 

aliqualis cauſticitatis gradus requiratur. 
2 1 (cz) Solvunt 


acido vitriolico, prout utraque ſub figura eryſtallini tar- 


ipſo præcipitata metalla perquam difficulter in profit 
[ 


TW) 
- (a) Solvunt proinde calcem plumbi, vel etiam plum- 
bum tenerè raum. 1 


(b) Solvunt itidem ſubtilem raſuram cupri, vel 
etiam cuprum è vitriolo præcipitatum, quin & cup- 
rum in viridi æris contentum. 


(c) Sic & annum ſolvunt; 


(d) Ut & regulum antimonij, cum quo in calcem, 
imo etiam ultimatim, ſi fortiſſimo igne torquentur, 
plane in ſuccinei coloris vitrum convertuntur. 


e) Ferrum ſolvunt duplici ratione; 


Ci.) vel dum cum nitro detonatur, & nitrum cau- 
ſticum ejus ope producitur, 5 2855 


Cz.) Vel etiam, fi puram ſolutionem Salis Alcali 
fixi ſolutioni martis cum ſpiritu nitri antea factæ in- 
fundo, prout hoc fuſius in Diſſertatione quadam ſub 
D. D. Stablio de hac materia evolvi poteſt. 


Qudd ſi vero fixum noſtrum Sal Alcali antea ſul- 
pbure bene imprægnetur, tum omnia metalla, (quædam 
etiam ſemi- metal la) nimirum cuprum, ferrum, plum- 
bum, regulus antimonij, imo etiam ſtannum &. au- 
rum cum ipſo diſſolvi poſſunt. Go 
Denique, ut coronidem imponamus, adhuc mere- 
tur, quod Salia Alcalino-fixa, Salibus Alcalino- vo- 
latilibus cam conſiſtentiam conciliant, quod corpo- 
ra alcalino terrea non faciunt, 
Solvunt etiam hæc fixa ſalia tam ex ſpiritibus uri- 
noſis, quam ex ſpiritibus in flammabilibus quoque ſu- 
2 perfluam 
«a 


. 
perſluam; & ſuperficie tenus tantum adhærentem, ole- 


oſam ſubſtantiam. 1 

Quibus uſibus ulterius in Chymia adhiberi ſole- 
ant, partim jam ſatis notum eſt, partim etiam occaſio- 
ne variorum aliorum laborum jam à me pertractatum 
fuit, unde nec de his, nec de reliquis diverſis putati- 
tiis, & injuria fic æſtimatis, revera autem falſis Sali- 
bus Alcalinis, quippe de quibus adhuc unum & al- 
terum monendum, ſi non fortaſſe totum capitulum 
annectendum eſſet, ulterius quicquam adducam ; ſed 
ne pertractatio hxc nimium excreſcat, finem hiſce 


| Berolin. Menſis 
A 


CASPAR NEUMAN, 


Chymie practicæ Profeſſor Regius. | 
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II. —— 7 at Sonthwick, inthe Cunty of 
Northampton, Long. He eſt. from Londen 

Ho deg: 30 min. Lat. 51, deg. 715 min, 
: ah with thirteen foot 4 whoſe 
. Aperture was 2.4 Inches, and Charge 2.5 Inches, 
"all by, kt nth Tine, Th the ra Wa 


Lynn, Ed; 


1724 N MT gb. 70 37 775 the beſt Satellite 
| of Jupiter began to emerge: The ſame 
Day at 6h 24' 20%. The third Satellite began to 
1mmerge, 
1725. Fuly 31ſt, 105 43 o“. The third Satellite 
immergead, that is I quite a Sight of it, (at a little a- 
bove a Semidiameter from Jupiter) but it began ſen- 
fibly. to abate of its Light above three Minutes be- 
008. 
Auguſt gth, 11" 51 20” I loſt Sight of the ſe. 
cond Satellite; but it began ſenſibly to abate of its 
Light, about two Minutes before. 
Auguſt 18th, 96 25! 50”. The firſt Satellite im- 
merged very near June body. 

The ſame Night, both my ſelf and Son plainly 
ſaw the Shadow of the thind Satellite paſs over Ju- 
piter's body, like a ſmall black Patch, tracing along 
the Middle of his bright Belt, above the moſt South- 
ern Black one, and was in his Axis, as near as 1 could 
gueſs by the Eye, at 10h 25, or 307. 

N. B. We could fee 5 for about the middle Half of 
its Track, but not near 4 s Edges. 

Octob. 11th, 6" 31! 45. The third Satellite began 
to emerge, and was fal three Minutes and a half, 
before it was at its greateſt Luſtre, which J could 

then 


1 ———— — 
— — — — — — — 


- — 3 » 2 — 


(6) 25 
then well judge of, dy comparing it with the firſt 
Satellite, aich was juſt a little above it, but nearer 
| _ t came ow. of the Shadow, about half a 
ameter from Jupiters Edge. | 
Decemb. 26th, 5* 51! 12“ the cu Satellite 
began to emerge. | 

1725-6, Jan. 5th, 6b 28! 30”. . The third Satel- 
lite began to emerge. 
1724 June 23d, 10" 15 Saturn followed 3 2 Star 
(in Senex's Zodiack but without any diſtinguiſhing 
Mark) 517 and an half of Right Aſcenſion in. Time, 

and declin'd from it South 40 
Fune 25 25th, 10h o' Saturn followed the fame Star, 
13 of Right Aſcenſion in Time, and declined from 
it South, 3!! or 4 “// only, 

1725. Decemb. 17th, 80 of Fupiter preceded ry 
= Aquarii 4'' and an half of Right Aſcenſion in Time, 
and declin'd from it South 11! 4517, 

NM. B. When two of Jupiter's Satellites are ceiling: 
15 by one another, the one approaching, the other re- 
ceding from him (if not too far diſtant from his 

Body) the Time, when they become equally diſtant 

from his Limb, may, by the Eye, be very nearly de- 

termined, eſpecially when the firſt and ſecond ſo paſs, 
as by Experience [ have found by the above men- 
- EE tion'd Glafs, within lefs than half a Minute in Time, ; 

by the Agreement of two good Obſervers. 


5 

» Therefore the taking the Time of thoſe Paſſages, 

d I mean of the firſt and ſecond Satellites, would be of 
= more uſe in ſettling the Longitude of Places, than 


f the Eclipſes of any of the Satellites, except the firſt, 

22 by Reaſon of the Length of Time they take in e- 
n | merging, orimmerging, according to theſe Obſer- 
b q vations, 
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II. Au Extraordinary bigh Tide in the River 
Thames obſeryd by Capt. T Ho. Jo NES. 


ARCH the 8th, 1725-6, The Tide in the 

River Thames, at New Crane in Shadwell, 
flow'd twenty Foot, five Inches and a half, taken by 
a Level, from that High-water Mark, to Low-water 
the next Morning, and was four Inches higher than 
has been known theſe fourty Years. 


IV. Obſervations upon the Tides in the River | 
Thames, by Mr. Henry de Saumarez. 


T HAT the Uſe of my Inſtrument call'd the“ 
4 Marine Surveyor may yet farther appear, l ſhall 
here give ſome Experiments I made with it on the 
River Thames, in order to determine the Strength of 
the Tides of Flood and Ebb. Were the ſame to be done 
in the Channel, and on the Sea Coaſt of Great Britain, 
and mark'd in our Charts, I am humbly of Opinion, 
it would be of no ſmall advantage to our Commerce, 
and of conſequence a ſufficient Recommendation of 
the Marine Surveyor, if that alone were the Uſe of it. 
am induced the rather to be of this Opinion, in 
regard | am not inſenſible of the Dangers on the 
 Caſquets, in the Race of Alderney, &c. where rapid 
Tides and Currents have occaſioned but too many 
to mourn the Loſs of Friends and Fortunes: As [ 

dwell in the Neighbourhood of theſe Dangers, I have 
(in manifeſt hazard of my Life) ſurvey'd and taken 
correct Draughts not only of them, but of the Iſ- 
lands of Guernſty, Sarck, &c. And as I perſuade my 

Telf they are as correct, as any Thing that has hither- 
to appear'd of this kind, it is my intent to publiſh 
them for the Good of the Publick. 
| Vid. Philoſ. Tranſact. No, 391. 
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A New and Exact T AB I. E, Collected from ſeye- 
ral Obſervations, taken in four Voyages to Hud. 
ons Bay in North America, from London: Shew- © 
ing the Variation of the Magnetical Needle, or 
aſs, in the Path-way to the faid Bay, 
according td. the ſeveral Latitudes and Longi- 

tudes, from the Year 1721, to 1725. By Mr. 
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vi An Account of ſever — a „ dee 
the Running Jr Water i in Pipes, as..QIt 


biel Air, om 2 4 
na wr 1 det | Air, one o w 5 
the 51 f May, A 726. i With a Deſerip ion '* 


4 nem Macbme; whereby 2 may be. e 5 


Ar; ds the Watt Ps de is Huben d Stand- Pipes, 
of the del) of Fah Ha 8 eds 5 
ä ele LLD D. . bl den a.. e 


the 1 
face of ii 


Nas in g Ref 
went upon a Pipe above 1080 Yards.in length, and 
of 1: Inch Bore, at his Grace the Duke of radar s 
a Houſe at Cannons; and found that the. Qantity of 
Water given was much lefs (I think 2; leis) than it 
- ought to have been according to Monſ. Mariotte's 
Rules; and that ſomething more than the Friction, 
on Account of the Length of the Pipe, had retarded 
the Water, . which, I EY, Hoce to he Air confin'd in 
the eminent Parts, of the ;Pipe. ; Sh full Account of 
this Experiment [ publiſh'd, in in my Notes upon Ma- 
riorte's Mouvement des Eauzx, in the Engliſh Tranſla- 


exyoir ; ; — — 


tion, ſome Years, ag Ir baogqoille: 909g 113631 
Conſidexi Pan b gain ne I - made the: 
following Experiment. Fig. T. A is aN eſſel contain- 


: 10g a Cubic Foot in the 12 and always kept ful” 


(648) 
by means of the Pipe B running from a larger Veſſel. 
CD; is a ſhert Pipe of © of an Inch Bore, two Foot in 
length, opening * the Bottom of the Ciſtern 
and whole Oritice D * abrays 10 Inches below th 
Bottom of 44. 
0 EEEHE is maker Pipe ol the {owe Bore, 
whoſe Orifice F is likewiſe 10 Inches below the Bot- 
2 of A. This Pipe is 113 Yards long, lying a- 
long the Ground five Foot below 4, except the de- 
8 Part O G, and the afcending Part HFH] 
8 topped, and (4 being key fully the 
Water ru D, the Quantity of Water given 
#19 Times x, 8 "ran when D is ſtopp d, and the 
Water runs out at F. * 
The Air confin'd' in "IN Parts of qhe lopg ere 
19 2 chief Reaſon of this Differetice. ©/ 
In order to get rid ef the Air, üb hag ing in 
the Pipe; — its Bore,” and thereby k ens the 
Quantity of Water, which is to be deli ver d at the 
Iflue, 4 made ſoweral ener ld nud ahgredboots 
— Air does lodge, the more ealily to let! it out; one : 
of which was as follows. 6 
I took a Glaſs Pipe 2 43 (Fig. 2) of öl ane 
| Inch in Diameter, 12 Foot in length from P to P. 1 
only the Parts 4 P and P B at the other End, were 
of Lead. Then pouring in Water at 4, till it came 
up to B (ſtopping the End G) the Air lodg'd in the 
eminent Parts of the Pipe at the Places mark'd.CC, 
DD, and BB: Butwhen the Water was fuffer'd to go 
out at G, the Air eame forward towards G, and took 
up the Spaces cc, 4, and e e, contra ing the Bare 1 
the Pipe as defore, but ſtood forwarder in the Hh; wa 
that it « generally happen d that the Space of Air egan 
|: vpon the upper pa xt H the Emfnence of the Pipe. 
W N. B. The Gl Pipe may de made of feveral 
14 Pieges join d to each other, and to the Leaden * 
I an 
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and Funnels. by "Braſs Ferrils and Elbows, vj 
in all manner o _ ee ate not repreſented 
here. i WE 117 5 

If the Velocity of the Water! is very preat, the Air 


will ga even beyond the Eminence of the Pipe. 
- Fo lat-quethe'Air from the Cendu@ Pipes, hich” 


chſtrucd the Ruiming of the Water, Need he 
Experiments which | made god the Apparatus which 
1-applie& tc a Waöden Conduct Pipe of nine Inches 
Bore, which runs a Mile and an half from the Water 
Engine at Tark-Buildings io a Reſervoir near Caven - 
diſe; ſquare; the Sunfacꝭ of the Water in the Ciſtern 
at HEN nerhoſebeing ſometimes 15, and ſometimes 
20 Foot above the bebe the Reſervoin, 
Upon a Part of the Pipe, ſuch as 45 (Fig 3. * 
| fixda s Leadeni Pipe B 2 Inehes in th he Bore, by 
; means of 3 Ferrels, or ſhort Communication. Pipes, che 5 
_ firſt at: H, juſt beyond the Beginning of the Space cc, 
that us'd oo bo 57 with Air in the running ok the 
Water, the Segond in the Middje of the Leaden Pipe 
_ the Third at the End of it; the Length uf the 
Pipe itself being from 13 10/24 Hget, according to the 
— neſs Uf the Deſcent, the ſnorteſt Pipe being fuf- 
9 is very quiek.From the Mid- 
dle of the-Leaden Pipe above-mention's (call a Ri- 
der, from its being lad along on the Main or Conduct 
Pipe) there goes another Lenden Pipe às ER, of the 
ſame Diameter, rifing all the Wa 9 355 very gently from 


E to th. Cocic Hand fd mtb e, 3 there 
Now, when the Water runs — 4 


was the: leaſt, Defcent, Water wou odge iu it 
to B, ic firſt 

Ferril B will catch te Ar a8 as it runs, ſo as to let it 
Wut at N if the Co be open, ſometitmes without 
going tod or to ut if the Cock had not been open d. 
tithe; Water had paſs'd'thro* the Part AB of the 
"ipe, the Ar wou'd lodge in, the Space C C. and be 


* L 2 diſcharg'd 


Ailchargid upoti che opening of the Cock. After yR 
Cock has been ſhuts, when. no mere Air comes, and 


Clack or Valve ſhutting upwards, and falling d 
by its own Weight, with Cork fix d to the Un 


1 Propoſal; becaule, when ſuch a Valve has; 
| ſome time, if Air ſho? d extricate itſelf fro 
ter, e be denſe Air, whoſe Force being 
to that o 
in height, 
Water di 
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4B being an horizontal Line touching the Top of the 
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(380) 


Water ſucceeds, after ſome time, Air will extricate'j 
ſelf out of the Water: and come up tu CO; or if 1 
eomes from the Parts of the Pi ipe towards B, it will 
riſe gontrary to the Current of he Water bs 


ice 
C,gnd.ſo. 80 out AK: the Pape EA when t e Cock is 


_ -open'd in. er nent OM mins 
As after Urs belt Ditchge of the Airy it cannot 
be known when pore Ait is got into the Pipe, unleſs 


by opening the Cock, which woù d reqùire one Man 
ta attend each Cock conſtantly, and ocdaſion a. Waſte 
of Water at every turn of the Cock, unleſs when Ait 
happens to be ia the Pipe; it was ptopos d to contrive- 
a Valve that ſhou d open to let out the: Air, and ſhut 
again when the Water came; and an inverted - | 


aß it to help it to riſe when the Water came, was — 4 
tion'd as fit fort the »Pax ofe' by ſome q; the Perſons 
that T was talking with about it. But w rejected that 
n ſhut 
the Wa- 
ual 
a. Pillar of Water 30, 60z 80 or more Feet 
it wou'd-keep the Valve ſhut as well as the 
J before, tho the Air at firſt cou'd not ſhut | 
the ſaid Valve. 
At laſt, after ſeveral Fairs, we cpntrips a Ma- ' 
chine which exactly anſwers the Purpoſe,'and re 
ſimple ; therefore it will be of general Vie: 510 1 
The Deſcription of it is follows: 944k 4: 
In the fourth Figure G is a Section of 10 Main a | 
Conduct Pipe, with Water up to G, and Air above it. 


B 


121d ly? EHI is the Laden _ deſcrib'd above, 
and 


FS 


za. a, a true Flat. 3, 1s am Hole of 
neh Diameter, ta receive th | 


a0 with large Points © © the k 
gore. 6,7, . 
keeps the Cock hüt; 


prick'd Li ne. ML 
coming STEEL the Box thro' the great Cock and Leaden 


9 a 5 * 
with eLetters ain the third Figure, . 
22705 tl an ee the ide in the Street tothe Side 2 
75 le, Ga _ Wee one of thePoſts that are ſet 
Coaches-from the Foot-way. The Ma- 
Box rh ade of Caſt-lrony fix d to the Lead- 


— 


71 e achim Boon af Plate-Iron, moving 
Hing i arid made to lock at D. This Box ſtands 


Fo * 12 ot of the way of Paſſengers, with its 


Bottom fix d to a Plank in the Pavement, ſo as not 


to N 512 11 112 Shock or any chance Blow. 


1 4 — 4 2 


oy | 
to — _ * 1 28 4 
flat \Ring Vaio ont of the whole 
about ; of an Inch; ground, 


a Face, or fla 
ominent 


+:Noſe. os 


is put thro” it, 
| 80 i Hep [ 


Fig . 6 NN is the f ame Plate g N 
Mt 18 the "Air: Cockifcrgw'd. to che 61d Plate 0 


the Flaunch of jt 10 PEA mn, having its Key 6510, fal- 


ren'd to a Rod © an Inch — 14 of the Fi- 

10, — wh A Shark one Foot lang, 8, 9 
uoy. or hollow Copper Ball L, which Ball, 
fa id Shank is, in an horizontal Situation, 
but falling by its own Weight, 
when not ſuſtain'd of Ne Water, opens the Cock by 
means of the Rod 8, 9, as may de ſeen in Figure 7, 
wigre the Plate N N is ſcrew'd to the Box, and the 
ſbews the Surface of. the Water 


join'd to a 
Ae the 


Pipe Fa I, ſoas to make the Ball L float with its Seen 


in 


— 0 3 * . Aa SR. 
* 8 —_ 
"_— — * 


8 comes in to drive the Water down the Pipe 
* Buoy will fall 10 h and irs Shank coming down 


8 Buoy to IL. 
which: the Plate of Fig. 
be left open 


Face OOo pply it ſelf 

of che Box K (Fig 9.) which has an Hole k O to. 

take in the Buoy and Cock of Figure 6, the Screws at 
1, a, 3, 4, which have the Heads within the Box, and 


Plate N ix apply d 


ternal l 


my elf. 
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Ho 0 320 „ 
1 . horizontal Siraxjon B; 9 ; düt wh bee 


11, will open the Alr Cock M, and let dut "te, N 
(e its Denſity. what-it will) till it be all ilch 0 
and the Waters e op 10 M nk Peace 8 = 
VNV is the Fore- part of Ui Box: with lis Hole, t 
3. is ſerew dd. 

. Itis afilyxoneriv'd, that the Coch E inuſt 19375 3 
chat the End of the Pipr Zis ſrrew d than 
Hole in tlie Bottom of the Box by means of Serews ar 
rz that there are oil'd Leathers atthe Leads ofall the 


| Screws, ang 153 n the Pl NN. to . - 
32975 4. eto the Fe Ore» Ne 


their en IP 5 7 on, Whe 
t a 


che whole Box, 
fitted is made Ai xipht. 


D in Figure 4. and D Din b 5: eker an TM 
Door, to Wr ad gory Ty fall l from > 
and is punctfd oles to ler | 
the Air 2 1 pun 6 48 COMB out 
This Machine, inen m its Make, we call'd 4 
Jack in a. Bax, will de uſeful wherever Water is to 


de convey d a great way in Pipes; and ſince I was. 
not the ſole Contriver of it, . 505 te 10 juſtice to thoſe 


that join'd their Thou: ghts with me, to acquaint the 


Publick, that the Box 3 is the joint SR kt un of Mr. 


Richard 7 Fones, Mr. 


comen, Mr. Joſeph 1 


ames King, Ny Thomas New. 
ornblower,” his her an and 


F 7 N + A 


t. 5 


3 


«+. a bb. $6 


wm Ns 


4 
x 
5 


* 
% 
- 
7 
. 
* 
- 
1 


—_ 
4 « 

1 

ans we 


” 4g 
* 
* 
F 
, 


to Ci 
1 
= 
* 
7 
4 


= 


ws 
o 


TY 


r 
, wo 
* 3 oy 
ny 
: 


— — Cw — Q —h̊— ·˙ ꝛvIÜꝛ x —— — 6 . S 


ee e FN SITE © 
EL. nn REID). -* ret 


1 
D 


1 4 $64-., BY n | we = 


, ww 44244 Ra Xw ww £A'M 41 a3 @&@ 


4 
. 
6 
8 3 16 
. Os . 
— — _ S - * 
* 
a 
— 1 2 
— — 
0 
v +4 
; „ 
* > % * 


* 


F 
* | —_— — 
— 
\ 
or = - . _—_ 
* 
. 4 FED To 
PF 
- 


Cl 


"Th -- 
WP 


77 , 
, m 


— —— 
- 


＋— 


+ - 


* 
92 * * * . 
- * pt Ju . 
* . 
va „ 
89899 * 
. a = * A D _ 
* * 1 *# * = * Pa . 
« 
. ; ; ; : p 
” N ; 2 
* -- — — 5 
* * 
» — *% * 
® 4 5 * — 
* Dd % I * 
- a — - 5 
x 4 N X . 12 / 932 oe X ; 2 
* 8 W . 
. . 45 — 
32 — — r 1 0 > 
_ 2 22 * N g Ks : 2 
= . ä — * 5 5 
oy . ;- 3 3 aero er OY 8 N : 
— #+ 4 * 7 "i; 4 
. ” FORTE ²· A LL, N * 8 
* - - ——— — — © 6.4 - — * * 
— 22 1 2 * —— — —_ — 2 
+ a4 — 8 8 ——ů— — 0 k I p : * 
* CY, % N 4 
PM 8 * 5 3 : 2 4 " * ; * 
* : C = WF — 
- = . 9 
* * 
* | 8 | 
© 4% * : 
* * g , 
= - — by. * 1 a 


. : 
5 v * 
— 
1 4 = F | 
- a * uu 
— 8 N 
** 4 £ | 
2 * o 
_ x OY * x ” 
o - 6. ba 
. 8 ” 4 N - 1 * 
3 : f 
A a - 
he - _ 
- 
% de : os 9 5 
E w 4. 
o + 
* N — 
; 
* * 
- 4 * - 
- *% . ; 
* . * 1 
* 5 cc 
* 8 
2 1 
* 
- A - 
1 + 4 
' + N 
by „ 
Kay - 
- 2 - 
* 
<> 3 
. * 3 
G : b 
* * 
* * 
£ 
— 
. 
k * 
* 
— of 
* t — * 3 Po 
* 
. 
* 
5 — : — 
©» a 
_ +." > 
# 
F. 5 8 . 
«& * — * 
_ k 
- 7 » «a 
* 
5 ; * % 
-Y ? 


run 7 o 
* * 
I 
x . x 9 
"=P 1 * PSAS 
75 v4 


_ 


7 * 28 2282 * 
S 


0 = ' - - & 2 o Ca 1 
4 r , —— Ms we ba» . + - 
ä . 2 — 4 4 nd © 5 . E. * 


* 


—— — 


FI: OF 01 


* TT, 3 W 


0 uk ky e ah was who a * wear. * J | 


* 


| For the Months of Mey, Jane, and. Jah, x746, ; 


— — 


dat Lare 6184: n b uses X WY R Th * 


- 1 2 
; 5-H \ >. 
* 8 29 80 kT. 
| * 0 | r 7m Tp [ 1 — 
a 1 8 | 


25 20 i 1 4 


* | b 2 
rendern 


I. The * isk an, 4 t of New York, 
from Wanſted apd\. onen 4 ed by Eclipſes 
of the Firſt Saf lit © — C N y the_ Reverend 
Mr. James Bradle: . 4 4. | Prof. Savil. 


"GEM 3 


\ 


I. ase — babite 01 yipone, Ap 


1725, lei init. 126, 4 Rev, E. Adee Baptiſta 
| Carbone, oc. Jef. * Communicante Llaaco Sequeyra 
Samuda, M. D. R. S. S. Coll: Med. Lond. Lic. 8 


III. Singularia quedam in Coltowr calculoſo diſetts 
reperta, ab Abrahamo Vater, M. D. Pr. Anat. Wit- 25 


temb. R. S. S. 
IT: | Letter f from Mr. Colin Mac * 2 

& athematicks at Edinburgh, and F.R.S. to Mar- 
tin Folkes, Bj; concerning * with in peſil ble 


Roots, 


V. 06- 


— ——— 


— — 


4 0 


2 


communi 


B 


Inge 
brid 


Sur 


8 kT 8 "TY Py 
\ 4 1 4 :# 1 


k a9 


jous Mr. 


92 


VII. An Account of the Strata met with in digging for 

Marle, aud if Hons found under Ground im Ireland; 
in a Letter from Mr. James Kelly to the Right 
Honourable Edward Southwell, Eſq; 


—— 
= a; bh " =_ *. 


5 
- 


* 


4 * * 1 a " * - do 

# * * F 2 * * - 27 * *. d 
+ 0 , -. 

— — 


8 "\ 8 , | 1 


7 4 8 | " 2 | | 
* , * * % Y ; : — * 
5 » | 14 y N 4118 \.J% IMS * 1 


I 
* 

— * R 

"4 =” 

» v * Y 

— 8 1 
% 
"— ; . 
% * 
* 1 * '2 1 9 s 
\ — 
* — a 1 
4 is 1 x 
L q Fg 
Ss + * by * 
* . 
* ms 4 5 
* * - 
$..1 
* 
* # + - Y . 
* q 
: 
» 
1 - 


we 


= hor, among which were ſeveral Eclipſes of the firſt 
WW Satellite of Fupiter*; I was willing 


the Effect of the Influence that the Satellites have on 


15 The Longitude! : Labony 4 . Fore of + 
New Tork, from Wanſted and London, 


de termin'd by Eulipfes of 'tbe Firſt Satellite of 


8 * By the Reverend M.. James Brad. 
KS. S. 


_ uy, M. A. Aſtron. Prof: vil 


1 21 1 * 


I, 0 NE curious — Oblitotins avi 
| lately been communicated to this Society from 


— 6 # 


to examine whether 
Thad made auy at Waſted which tallied with them, that 
by comparing ſuth together, the true Difference of 
Longitude between thoſe Places might be found. 


But looking over my Obſervations of the firſt Satel- 
hie, made laſt Vear and the beg 


inning of this, I meet 
only with Tw O Emerſions that were vbſerved the ſame 

Night both at Lilos and Waſted. There are others, 
indeed, made within a few Days of each other, which 
may likewiſe be made uſe of to determine the Differ- 
ence of Longirude; but not with the ſame - degree of 
Certainty, by reaſon of the irregular Motion UW the 
Satellite; which I preſume, | chiefly ariſes from the 
Gravity of. the other Satellites rowatds it. For altho' 


each other, is moſt remarkable in tlie Second, whoſe 


Motion will ſometimes be accelerated or retarded thefe- 


by, as much as amounts to 30 or 40 Minutes in 


time, in the ſpace of about ſeven Months, or in half 


the Period in whĩeh the three innermoſt Satellites re- 
turn, to have nearly the ſame Poſition with reſpect to 
themſelves, Rds the Shadow of Jupiter y\ * the firſt 

- M ſeems 
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* Vide Page 90. 
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to any Rule, but:from a long and exact Series of Ob- 


Rule can be found out, We ma 
fed produced by this 'Cauſe, i: 
proportionalile to the time. On this Su 


ther Obſervation made 
merſion preceded the Calculation from the ſame Ta 


bles 11 10%. So that in 25 Days the Satellites Mo- 
tion was accelerated as much as anſwerd to 1 55 in 


guſt 4. N. S. thea the true Immerſion 


the Tables make the Emerſion; as 8 the Mean of 


ſeems alſo liable to . that cannot well be ac- 
counted for, but from ſome ſuch Caule as is before men- 
tioned, the eſſect of which will not eaſily be reduced 


ſetvations. And] ill ſome een 12 more certain 


ſuppoſe, that the Ef. 
en "hall Iatervals, 


ion I 
have compared. ſome Dervativns. with -others not 


made the ſame Nights; and the reſult is nearly the 


ſame ns in thoſe: which, were obſerved at the fame time 


in N Places,” ” will appear by the aun Parti- 
cu R 1 

The Immeron of be Eirſt | Satellite was obſerved I 
at Manſted with Mr, Hauley's' Refiring Teleſcope. on i 
Aaguſt 4. N. S. 12 25 about, 45" ther i the time X the 
Immerſion, as calculated from my Tables. By ano- 
Auguſt 29, N. S. the true Im- 


time. Suppoſing therefore the Acceleration to * 
been in the ſame proportion between July 28, and A. 


Faly 28, N. 8. 
— have happen d at Wanfed about 1 15“ after the 


time by the Tables which make the Immerſion at 


12h. 48/ 45% App. Time. The true Immerſion there- 


fore was at Wanſted Faly 28, N. S. 12h. 501 o' App. 


Time; and at Lisbox 'twas. obſerved at = 12 iP 
App. 


Time, the Diſſerenee being 371347 ö 
September 28, N. S. the Firſt I was * —_ 
ging in the Reflecter at Vanſted 3' 50" ſooner than 


two more Obſervations made at the 2 Place, and 
with the ſame Teleſcope, on the 14th and 16th of 


OAgober, N. S. the true Emerſion preceded the Calcu- 
lation 


"2 Un | 
lation 4' 30”. We may therefore from hence conclude, 
that on Sept. 3, N.S. the true Emerſion at Wanfed pre. 
ceded the Calculation by the Tables about 3" 35, and 
that the true Emerſion there was at rah. 1' 15” Abr. 1; 
but this Emerſion was obſerved at Lisbon at 11h. 24' 
55%, the Difference being 361 20. 1 - 
The Obſervations at Wanſted being made with Mr. 
Hadley's Reflecting Teleſcope. (by which one may ſee 
the Firſt Satellite near 4+ of a Minute fooner when tis 
= Emerging, than in a Refracting Telefcope of 15 Feet, 
and the contrary when tis Immerging) there ought to 
be ſome Allowance made on account of different Te- 
jeſcopes made uſe of at Lisbon - and Wanſted, by de- 
ducting 10 or 15” from the Difference of Time eol- 
lected from the Immerſions, and adding as much to the 


Ws Difference deduced from the Emerſions. Such Corre= 


= din being made, the Difference of Meridians by the 
= Immerſion obſerved 'Fuly 28, will be 37' 20%, and by 
me Emerfion Sent. 21, 36' 3 .. 
The Emerfion obſerved at Lisbon, Decemb. 8, N. S. 
at 8h. 321 40” Apparent Time, was likewiſe ſeen at 
1 munfach in a 15 Foot Tube at gh. 101 5” Apparent 
Time, the Air being a little hazy, which may probably 
= make the Difference 37 25” a little too great, 
be Emerſion ſeen at Lisbon Far. 16, 1726, N. S. at 
ch. 51 10%, which ſeems accompanied with Circum- 
= ſtances that argue its Exactneſs, was likewiſe very welt 
obſerved at Wanſted in a 15 Foot Tube at 7h. 28' 22” 
Apparent Time, the Difference being 37 12%. 
= Theſe are the only Obſervations among thoſe which 
W were laſt communicated, that I could compare with 
my degree of Certainty with my own :. But I find o- 
chers printed in the Ph;loſoph. Tranſat. N. 385, which 
= vere likewiſe made by the ſame curious Perſons, who 
obſerved an Emerſion of the Firſt Satellite at Lisbon 
| L 2 Sep- 


September 2, 1724. N. 8. at on. 36ʃ. 571. This was 
ſeen alſo at Hansel in the Reflecter at 10h. 13 28! 
Apparent Time. Hence, allowing for the different Te- 
leſcopes; the Difference of Meridjans:is 36, 45% 

This Emerſion at Manſted preceded: the Calculation 
by the Tables 4! 40//: And another Emerſion obſer- 
ved with the fame Tcleſcope on Sept. 18, N. S. prece- 
ded the Calculation 5 lO. We may „ ſup. 
. poſe, that on Sept. 9, N. S. the true Emerſion at Wan- 
ſted preceded the — about 4! 52¼/. The E. 
4 that Day by the Tables was at 12h. 15“ 34“ 
App. Time; therefore the true Emerſion at Wan/ted 
was at Ia. yo! 42'/.. At Lisbon twas obſerved at 
11h. 234! 26/. So that allowing for the Difference of 
Teleſcopes, the Difference of Meridians by this Obſer- 
vation is 367 301. 

The Mean of all theſe Differences | is about 360 581, 
from which ſubſtracting 28“ for the Difference of Me- 
ridians between e and Wanſted, the remainder will 
be the Difference of Meridians between London and 
Lisbon, viz. 36!5=99 7' „ Lisbon being ſo much to 
the Weſtward of ; 337 "ag This Difference of Longj- 
tude is about 5 greater than what is determined in 
the ad Tranſaction: But as the Gentlemen 
to whom we are indebred for theſe Obſervations, have 
given us hopes that they will continue to make and 
communicate more, we need not doubt but their exad 

Care and Diligence will ſoon enable us to judge yet 
more nicely of the true Situation of thoſe Cities wit 
reſpect to each other. | 


LS 
Fo WW 
** * 


The ſame 3 containing ſome Obſervation 
of Eclipſes of the ſame Satellite made in the Fort of 
New 7ork, communicated by his Excellency Willis 
Burnet, Ela; Governor of New Tork, 1 ſhall take th 

Opp. | 


5 689) . 
Opportunity of determining the Longitude of that 
Fort more exactly than it ean be ſuppoſed to be there 
done, by the bare Compariſon of the Obſervations 
with the Tables; having two Obſervations made at 
Wanſted, which tally with two made at Nem Jort, on 
Ang a und gebt. 9... 
By the Obſervation made Aug. 25, 1723, O. S. which 
is eſteemed the moſt diſtin and beſt, the Satellite E- 
merged at 9h. 35 14 by the Clock, which went about 
15 too faſt for the Apparent Time at the Emerſion, 
as appears by the Altitudes of the Suns Limb taken the 
Morning before and after the Obſervation ; ſo that the 
Emerſion at New York was at gh. 34 Apparent Time; 
chat is, oh. 32 20"! . Mean Time. 3 5 TT | * 
1 Auguſt 27, 8h. 57 40“ Mean Time, the Satellite 
uas ſeen emerging at Wanſted in the Reflecter; and 
Sept. 12, 7h. 17 15” M. T. twas ſeen emerging a- 
gain in the ſame Teleſcope : So that in 15d. zh. 19 
35 there were 9 Emerſions ; and the Interval between 
each was about 1 d. 18h. 28' 50%. This ſubſtracted 
from the Time of the Emerſion obſervd at Manſted 
Auguſt 27, will give the true Emerſion at Wanſted 
on Auguſt 25, 14h. 287 50% M. T. that is, àh. 56 
zo“ later than it was obſerved at New Jork. 
N September 10, 8h. of 10“% by the Clock, another 
Emerſion was obſerved at New Tork. From the Alti- 
tudes of the Sun's Limb taken the Morning before, 1 
compute the Error of the Clock at the time of the .E- 
merſion to be 1' 10% and that the Emerſion happen d 
at 7h. 59“ App. T. that is, 7h. 51* 52' Mean Time 
at New Tork. But ſubſtracting the forementioned In- 
terval of 1d. 18 h. 28! 50" from the Time of the E- 
merſion obſerved at Wanſted September 12, 7h. 17 
15' M. T. we ſhall have the time of the true Emer- 
ſion at Wayſted on Sept. 10, at 12h. 48! 25“ * 
. which 


(56) 

which is 4h. 56“ 33. later than twas obſerved at 
New Tort. The Difference therefore of Meridians be- 
tween Wanſted and New Tori, allowing about 15% for 
the Difference of Teleſcopes, is about 4 h. 560 45% 
and between Zonden and New Terk, 4h. 567 5. . So 
that the true pe Hu of New Tork | He IR is 
74” A . nn n. ien fl 


II. Obſervationes Memon habite UlyſGpone, 
Anno 17925, & ſab init. 1726, 4 Rev. P. 
Johanne Baptiſta Carbone, Soc. Jeſ. Commu- 
nicante Iſaaco Sequeyra Samuda, M. D. R. .S. 
coll Med, Lond. Lie. A 
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IST 1 yer. 

A dee he ano adit expers are. 8 Me- 
_ contemplari licnit. Tune verd- vel _ 

maximè turbatum ſenſimus, cum aliquid ſpe- 

ctatu dignum propiùs immineret; ut merit 

crederem, omnes nobis hoc anno obſervatio- 

nes Aſtronomicas fuiſſe interdictas. Perpau- 

cas tandem habere datum eſt circa conſue- 

tas intimi Jovis Satellitis Eclipſes, quas hie 
ſubnecto, Lunari Eclipſi, die 21 Octobris, 
Martiſque tranſitu per Lunam, die 18 Sep- E 

tembris, omninò inobſervatis. | 
Mens. Dies . N.. MM. 8. 

Jul. 28. Immergi viſus eſt in umbram Jovis veram, 12 12 26 

tele ſcopio conſueto Joſephi Campani palmo- 
rum Rom. 30, n vero debilitari lumen, 12 11 35 
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Emerſit 


rſit 


Se opt 12; Emerſit ab umbra v vera Jovis, cælo ſatis ſe- 2 o 10 


; -1126 ©. 
OR. 23. Initium Emerſio nis N 811 10 
__  totalis recuperatio luminis - 8 12 10 


EY 
Nen. Dies. | YH. M. S. 


reno; verùm ob Jovis cum Sole oppoſitio- 
nem, quæ ſeptem ante diebus contigerat, a- 
- þ &0: Planette diſco:proximus erat Satelles, ut 
ab ejus nimia elaritate offuſcari 
potuerit in primo ſui ab umbra egreſſu; ge 
proinde dubitari poteſt de aliquot | nr" f: 
14. . Gepit ab umbra emergere . 9 28 7 
Integrum verò lumen recuperavit >= 9 29 © 
21. Jnitium Emerſionis ab umbra vera - 1 24 35 
totalis recuperatio luminis— 


Nov. | 95 Viſus eſt Satelles elatuſcere i in pemumbra; 6 30 4 
: cum aliqu a tamen incertitudine de vero ini: 
tio — ano ob aeris à vento trepidationem. 


Sed dubium fortaſſe quoad pauca tüm de. 
cunda. 


1. Diſtinctè ä eſt initium Emerſio- 8 24 50 

nis. Recuperatio integra luminis — — 8 25 50 
Dec. 3. Initium Emerſionis—— —— — 8 32 40 

Totalis lumiais recuperatio, ——8 33 39 


n 


- 
' 
b 4 


121491150 9% aw. 1726. 41 Of 
Menſ. Dies. 8 ; V M. F 


Jan. YRims eastern viſas eft; ſed nos tenuif- 458 50 
1 ſiens, ob aeris claritatem a erepuſculis, 
20 © e non ſatis conſtat de vero inaio 6 
merfionis, ſaltem quoad ſecunllaa. 
16. Satis elarè ac diſtinctè primò emergere v W.. 
 —_ aere offifiino pacato, 4e ſereno mi 6 51 10 
totalis v vero n pen arten L AAnin! 16 52 15 
* tantùm circa primum Satellitem . 
— habere nobis contigit ante Jovis 
cum Sole conjunctionem. Jam verò tempus 
adeſt, novas obſervandi Immerſiones; quas 
pro more noſtro tum diligenter W =acd 
tum fideliter adnotare conabimur. 


De Poli Elevatione Ulyſſipone. | 


UA duo ad rem noſtram plurimum facere arbi- 
trati ſumus; quæque jam tum cùẽm ad hanc urbem 
primò appulimus, explorare contendimus, utpote ſuppu- 
tationum omnium Aſtronomicarum præcipuum funda- 
mentum, hujus, inquam, Clariſſimæ, atque Ampliſſimæ 
Urbis geographicam Longitudinem, ejuſque Latitudi- 
nem, ea ſanè quam-proxims nos eſſe aſſecutos exiſti 
maverim. Primum, quod in ſpeciem difficilius vide. 
tur, circa finem primi anni a noſtro huc adventu, aſſe 


quuti ſumus, comparatis n nonnullis obſer ratio 
nibus, 


ö | 
1 14 | 
Rs | 
* * 
| 1 | 
= p 
| 3 
oy | 
| 


w 2 * "= a. 


I _ ridiani Longitudo ſupradicta Gr. 8. Min. 33. 


— 


= = £2 

nibus, quas hie diligenter habueramus circa Eclipſes in- 

timi Jovis ſatellitis cum os DO a Cl. V. Franciſ. 
co Blanchino. Deinde altero anno idem confirmavi. . 


mus, tum novis ac repetitis obſervationibus circa eun- 


dem Satellitem, tum obſervationibus Eclipſis lunaris, 


quas contulimus cum habitis in Obſervatorio Regio 


Parifienſi per Cl. V. Dominum Maraldum Regium A- 


ſtronomum. Invenimus autem Ulyſſiponis Longitudi- 
nem, Grad. 8. Min 33; ſuppoſità tum Roman4, tum 


Regii Obſervatorii Longitudine, pluribus anteactis ex- 


perimentis, jam certa. Obſervatorii ſiquidem Longi- 


tudo, ut Regiæ Academiæ monumenta perhibent, eſt 
Grad. 20. Min. o. Differentia vero inter hync Meridi- 
anum, ac Regii Obſervatorii, ut aliàs adnotavi, eſt 
Grad. rr. Min. 27, quibus occidentalior eſt Ulyſſipo; 
his igitur ſubtractis à Gradibus 20, remanet hujus Me- 


Secundum vero, nempe hujuſce urbis Latitudinem, 
quam facile quiſque aſſequi poſſe videtur, cum innu- 
merz circa illam inſtitui poſſint interdiu, noctuque ob- 
ſervationes, non adeò nobis opportunum fuit illam 
citius explorare; inſtrumenta ſiquidem, quæ hic inve- 
nimus, quæque etiam nobiſcum tulimus, etſi ſatis apta 
ad gradus ac mingta prima præter propter dignoſcenda, 
non tamen ad minuta eadem certius exploranda, mul- 
toque minus ad ſecunda inveſtiganda (quæ ſanè Aſtro. 
nomis contemnenda non ſunt) opportuna eſſe vide. 
bantur. Atque hoc magis, quod non una erat de hu- 


WJ Jjuſce urbis Latitudine ſententia, quoad minuta prima.; 
dJarum quidem nonnullæ propiùs veritati accedebant, 


lt ex noſtris quoque obſervationibus inferre licebat; 
verum nulli fidere certò poteramus. Duas tantum ſen- 
beatias in medium profero, quarum ſingulæ pluri- 
uam ponderis apud prudentes habere poſſent; ni diſ- 
eoordia inter utramque earum fidem imminueret, Alte- 


ra 


f 


* 
” 3 a 
as — — — —— Ee Canes 


—_T7T 4 
ra igitur ſententia eft clariſſimi ac doctiſſimi viri Ema- 
Ss Pimentel Regii Coſmographi, in mathematicis 
apprime verſati, qui multis ac repetitis obſervationibus 
per umbram rectam Gnomonis, cujus altitudo pedum 
16, ſe inveniſſe teſtatur hujus Poli altitudinem 380 
48! 20% quod in libello quodam MS. ejuſdem autho- 
ris legi, in quo & ipſas obſervationes ſusè adnotaverat. 
Altera vero ſententia eſt Regiz Pariſienſis Academiæ 
ex obſervationibus domini Couplet, qui Uyſſiponem 
venit Anno 1697, ubi aliquot inſtituit obſervationes ad 
Meridianorum differentiam Ulyſſiponenſis ſeilicet ac 
| Repii Obſervatorii, necnon hujuſce urbis latitudinem 
inveniendam. Hanc autem fe inveniſſe fatetur 389% 
5 25. Ut iguur certi aliquid in hac re deprehen- 

ere pqſſemus, e xpectandum tantiſper exiſtimavimus, 
dum aptiora Pariſiis inſtrumenta reciperemus; ubi juſſu 
ac munificentia ſereniſſimi Regis noſtri tum multa alia 
conficiebantur a peritiſſimis artificibus inſtrumenta, tum 
in primis Quadrantes duo Aſtronomici, quorum alter 
quinque, alter trium pedum Pariſinorum, nec non 
Sextans totidem pedum. Hæc jam inde recepimus, & 
multiplici experimento ad trutinam revocavimus; nec 
ſane quidquam ſenſibile in iis corrigendum invenimus, 
niſi quod facillime corrigi poteſt, & gerumque: obſer- 
vatorum curæ Carmen? um relinquitur, dioptras nempe 
Teleſcopicas ad rectum ſitum reducere. Id facile prz- 
ftirimus, ſtatimque prædictis inſtrumentis uti cepimus, 


ad prædictam Poli altitudinem inquirendam. 
Plurimas ſanè inſtituimus obſervationes; quarum ta- 
men aliquot hie ſubnecto circa Solis altitudines, pra- 
ſertim Meridianas, vel ſextante, vel quadrante Aliro- 
nomico trium pedum habitas, poſtmodùm miſſurus 
alias tum prædictis, tum etiam quadrante murali quin- 
que pedum habendas vel circa Solem, vel circa reliqu 
Aſtra. Juvat vero tum obſervatas altitudines So 
. == 
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altirado d 
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Foli E levatiouem wueſtigandan Ui. 


Equentium oblirvaginnam aliæ habitz "I in Col 
legio divi Antoni Magni, aliz in Obſeryatorio 


ridiano, quidquid inter fe differunt, in ſola diſſerunt La- 
titudine: At verò tanta non eſt differentia; ut ejus 
habenda fit ratio in his obſervationibus, quibus hujuſce 
urbis Eleyationem non aded exactè exploratam volo, ut 
ſecunda quoque Graduum inventa affirmem.” Dutur- 
niortbus hæc opus habent experimentis ; quippe ab in- 
numeris pendent circunflantiis,” 


| concurrunt. Seriùs quidem id nos aſſecuturos ar- 
: bitror. 


at Die 24. Novembris 1725. 
AED a To 
Altitudo Limbi ſuperioris Solis in Merid. 
quadrante Aſtronomico obſervata 30 56 20 
Relractio propris hujus altitudinis ex ta- 


bulis cl. V . Edmund: — — . I 
t. Altitudo correcta ejuſdem Limbi — 30 54 52 
2 Parallaxis Solis—— — CH OS 
{ir0- 3 5 — 
ſurus lindo vera Eimbi ſuper Solem — Jo 54 56 
1uin- demidiameter Solis Appar. — — 16 18 
Solis 
N 2 Al- 


ſubnectere, tum — etiam anne, unde Poli | 


1 3 Altitudinum Solis Meridianarum | ny . 


Palatii Regii ; quæ ſanb loea, cùm in "eodem fint' Me- 


quæ noa æquè ſemper 
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Altitudo vera centri Solis 
Declinatis Solis Auſtral. 


Alttudo Aquatoris 8 


— —— — 


— — — 


Complementum, ſeu Latitudo UlyGipo iponis. 


Die 5: Decembris. 


Altieudo Meridiana Limbi — Solis, 


_  ſextante obſervata —— - 
Refractio propris hujus altitudinis 3 


Lene 


Altitudo ej juſdem Limbi correcta 
— Solis — — 


= 


1 


Altitudo vera Limbi ſaperioris Solis - — 29 6 39 


Semidiameter Solis 


Altitudo vera Centri Solis 
Declinatio Solis Auſtralis ___—__ 


Altitudo Aquatoris ; — — — 
- Complementum, fen Poli elevatio — 


Die 6. Decem bris. 


Altitudo Limbi ſuperioris Solis ſextante 
obſervata 


Refractio propria hujus altitudinis 


— — — 


— — — 
—— 


Altitudo correcta cjuidem Limbi 
Parallaxis Solis 


—ͤ——— 


* 


30 38 38 
20 38 59 


— — — 


51 17 37 


— 


36 42 23 


Se, 
29 8 10 
135 
W 635 
Fa: 4 


16 20 


28 50 19 


22 27 7 


51 17 26 7 


— — 


38 42 34 


28 59 24 
4 
Alti- 
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Altitudo vera Limbi ſuperioris —— 28 59 18 4 
Semidiameter 83 16 21 


Altitudo vera Centri Solis — "Id 4 * 
Declinatio Solis Auſtralis——.— 22 34 24 

| — — 
nnn Zr c 


Altitudo Aquatoris 
Complementum, ſeu Latitudo Ulyi — —— 38 44 29 


Die 2 29. Decem bris. 


F Akitado Limbi ſuperioris Solis quadrants 
obſervata —— 
Refractio propria hujus altiradinis — 


Altitudo correcta Limbi ſuperioris Solis — 
Parallaxis Solis | 


a — — 


| Altitudo vera Limbi ſuperioris Solis 
Semidiameter Solis 


— — — 


Altitudo vera Centri Solis . 
Declinatio Auſtralis— — — 


— — Fe #0 $7 233-- 


Altitudo Fquatoris 


Complementum, ſeu Latitudo Ulyflip — 38 42 37 


— —_— 
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Die 


* : ; * 


Die 8. — 1726. 1 


Atitudo Limbi aferiorls Solis ſextante ob- "L, ! 
ſervata 6 LE ene | — —— ET 1s 47 10 


Refractio propria hujus altitudinis — 15 


Altitudo correcta Limbi Ant Solis — 28 45 33 
Porallaxis Solis ä — i "NY 
Altitudo vera Limbi inferioris Solis 28 45 37 
Semidiameter apparens Solis — — 16 21 


Altitudo vera Centri Solis — — 4 1 
Declinatio Auſtralis Solis Fr 15. 41 
Altitudo Aquatoris — — P 7 my 


93 


| Complemenrum, ſeu Latitude vy — * 4 20 


Die 9. Janvarii duas Solis 8 Aſtro- 


nomico obſervavimus ante Meridiem, * -poſt 
Meridiem, alteras alteris reſpondentes , vertica- 
„bus ſeilicet a Meridian ee; ; quod 


* ut accuratiùs fieret, addita ſunt altitudinibus pome- 


ridianis ferupula convenientia, quæ nimirum ex 


declinatione Solis, utcunque minori , refundi debe. 
Has qui- 


bant in ipfam Solis verticalem altitudinem. 
dem obfervationes eatenùs inſtituimus, ut noſtti ho- 


rologii pendulo inſtructi vel minimam à tempore 


vero diſcordiam deprehenderemus, ſimulque mert- 
dianas lineas, quibus non unis utimur in hoc noſiro 
Collegio, iterum atque iterùm ad trutinam revocare- 
mus. Utræque verò obſervationes inter ſe collatæ, 
adeo 
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inivimus (nec tamen hie a 
poli elevatio Ulyibpone, ** 42 24%½ 


ane quamprimum novis auge | iteratis obſervationibus 
certiùs innoteſcet. 


6 


1355 cad con "IEG in eadem differentia oſſendenda, 
ut de illarum rectitudine non niſt temerè dubitarem. 
Opportune ig 
duxi ad- Poli quoque altitudinem explorandam ; his 
tribus wy" cognitis, nn Ayer Juſdem decli- 
natione, & hora Sei. i rotten Ul 


igitur his ipſis obſervationibus uſuros nos 


* cans i 1 „ 
Akitudo. Solis: vera — 20 36 18 
Ejuſdem declinatio Auſlralis p nr 32x: 
T neee obſervatæ altitudinis 9h. 37 2 


Ex his igitur, per calculos Trigonometricos, quos | 
re opus 1 reſultat 


Iteram, ex ſecunda obſervatiofe matutina, 


1 3 OR. 

| Altitudo vera Solis — ——— 23 25 47 
Ejuſdem declinatio Auſtralis - 212 8 10 
Tempus verum obſervatæ altitudinis Loh. 4 41 


Ex quibus pariter per Trigonometriam rſultar Poli Y 
elevatio UN 4p 25 
Ex obſervationibus 


ianis, in quits: penè 


omnia ſunt eadem atque in obſervationibus matutinis, 


novis calculis non fuit opus. 


eadem quoque iaferri debebat altitudo Poli, ac proinde 
Jam vero ex omnium obſervationum r in- 

terre hactenus licet Latitudinem Ulyff iponenſem in hoc 

Collegio divi Antonii, aut etiam in Palatio Regio ob- 


ſervatam non excedere 38 43% nec minorem eſſe 
38 427; propiùs vero accedere ad 380 4 30”. Quod 


(.100 ) 

- Aliorum diſſidium in hac Elevatione aſſignanda, vel 
ex aliquo ĩinſtrumentorum vitio (quod non facile noſtris 
contingere potuit, cum & plura ſint, & grandiuſcula, 
nec uno ab artifice elaborata, ac tandem ſæpiùs adhi- 
bita in idem ſemper conſpiraverint) vel ex locorum di- 
verſitate, in quibus obſervationes habitæ ſunt, oriri puta. 
verim: Eſt enim Ulyſſipo ſatis ampla; & a Borea ad 
Meridiem plus una extenditur Leuca, quæ quidem di- 
ſtantia trium, vel quatuor minutorum parere poſſet 
diſcordiam. Accedit ad hxc non exigua difficultas, 
quam quiſque, vel peritiſſimus, experiri ſolet in deter- 
minanda extremitate umbræ veræ, eademque a penum- 
bra ſecernendà; quam ſanè difficultatem non facile de. 
clinaverit clariſſimus Vir, de quo ſuperiùs memini, E. 
manuel Pimentel, in ſuis obſervationibus per umbram 
rectam Gnomonis. Ae proinde nec mirum, fi qua in- 
tercedat diverſitas, cum non una fit inſtrumentorum 
conditio. Sed hxc hactenus de Ulyſſiponis geogrephi- 
ca latitudine. ee ee R 


— — 


Obſervationes Aſtronomice Telone Martio habita 
a R. P. Antonio Laval, Soc. JESU, ydro- 
grapbo Regio, & Ulyſliponem miſe P. Jo- 
anni Baptiſtz Carbone ejuſdem Soc. 


o 
# 


Emer ſione 5 intimi Satellitis Jovis. | 


1725. „ 1 . 
Sept. 23. Emerſio 6 56 42 T. V.] Dec. 17. Emerfio 5 56 34 
Oct. 16. Emerſio 7 15 17 | Dec. 24. Emerſio 7 49 18 dub. 
Nov. 8. Emerſio 7 31 33 1 7 2 6. 
Nov. 15. Emerſio 9 26 52 | 


Fan, 9. Emerſio 6 2 3 dub. | . 


Die 


. = . 
I 0 1 | 
1 k 6d - 
* * 
— 


— 


-— - a te ns, — e. 


Die 18, Januarii 1726, Mattis Occultatio & Luna Temp. 
Per. Hor. 7. Min. 23, Veſpere. Non fatis certa. 


+a 


Emer ſro 0 Martis E. 8, Min.2 21, See 34, certa. 1 


dltitudines Meridiane apparentes Veneris. 


J © | |. ſervationĩbus Teloni: Martii la- 
: han toms ode ad coal, " te orgs * $5” I 


Die 20, Marti 1725. 


Akicndo apparens Links ſuperioris Solis 
quadrante Aſtronomico trium pedum 


Die 21, an Men fi TH 


in Aquinoctium Vernum. At non ſatis exactè, ut mini 
videtur. 


lonem Martium ex pluribus obſervationibus eruta eſt. 
1h. O, 9“ ſeu, Gr.15 2! 15”, quibus Ulyſſipo occi- 
dentalior elt Telone Martio. 

—— III. Sin- 


1 Gr „ 65 en ee R 1 
pert} 7 36 34 30 =» Is: a. Pl. ST... ® 
25. S. 30; BY; |, JM, 6 36 29 9. 
e . | on: 0s of 
24. * Kai” "BP. * * <© 47 14 0 
OAob. 18. 5 26 28 45 if Febr. 3. 48 40 30 
New: -$.; , „ 40501 permultis accurariſimis ob- 


Fariſinorum obſervata Telone An, 47 6 10 


1 Altitudo apparens <juſdem Limbi ----- - 47 30 10 


Ex * obſervationibus inferri poſſet * Solis 


Differentia Meridianorum Ulyſ iponem inter, ac Te- 
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inn. Sioqularia quedam in Cadavere caleuloſo 


culos excrevit, quorum plerique fine inſigui dolore inter 
mingendum ſeceſſerunt ; quidam tamen eorum reliquis 


dinem habentes, in urethra ſubſtiterunt, ac manu chi- 
rurgi comminuti aut ſectione extracti fuerunt. Incidit 
hie ſenſim in Maraſmum totius corporis, ac urgente 
tuſſi ſicca & Aſthm̃ate, accedente inſuper tumore pe- 


affixus, animam Creatori reddidit. Ad ſectionem cor- 


ͤT— — ———ñZ4·.-. — cet gs — — = ” = 
« 


_ contractum apparebat, ut vie digiti craſſitiem æquaret, 


( 102 ) 


diſſefto reperta, ab Abrahamo Vater, M. D. 
Fr. Anat. Wittemb. R. 8. 8. 


un s fludioſus per * annos Dyſuria frequenti 
laborans, per illud tempus ultra quinquaginta cal- 


majores, piſorum majorum vel phaſeolorum magnitu- 


dum cedematoſo, tandem pridie ante mortem, leo 


poris defuncti accedentes, aperto Thorace, pulmonem 
cum pericardio, diaphragmate & coſtis, hinc inde con- 
cretum, ac in dextro præprimis latere ſcirrhoſum 
invenimus, in utroque prætereà ventriculo cordis, Po- 
ly pos inſignes, qui truncos vaſorum occupaverant, & pro- 
culdubiò Aſthmatis atque inſequentis ſuffocationis, mor- 
tiſque ſubitaneæ præcipua cauſa fuerunt. 

la abdomine hepar & lien nullo manifeſto vitio la- 
borabant; inteſtinum autem ileon ſugillatum erat, 
& colon in toto ſuo ambitu, à dextro inde latere, ubi 
hepati accumbit, una cum recto, ita conſtrictum & 


nullamque ſerè cavitatem interiùs monſtraret. 
Tandem vias urinarias, utpote officinam tot calculo- 
rum vifitantes, in renibus atque ureteribus nihil præ- 


ternaturalis invenimus, in veſica vero tres calculos, 
Pha. 


—_- 
phaſeolorum magnitudinem habentes, eos tamen non 
liberos, ſed membrana valida involutos, ac lateri ante- 
riori prope ſphincterem adhærentes deprehendimus, 
quos in rei memoriam una cum eorum involucro 
aſſervo. Unde hæc membrana, calculos involvens o- 
| riginem trahat, explicatu | difficillimum mihi videtur 


quamobrem hac data occaſione, flatu per ureterem u- 
trumque immiſſo, inquiſivi, an illa (viz membrana) 
cum ureteribus communicet; & utrum ſit ipſa mem- 
brana Veſicæ interior, à calculis in ureteribus, inter 
ſobſtantiam Veſicæ incedentibus, una cum uretere, 
vel hoc rupto, extenſa: nihil tamen detegere potui. 
Hos tamen calculos Dyſuriæ non tantum continuz, 
ſed etiam propter irritationem perpetuam, conſtrictio- 

aas præternaturalis inteſtini coli atque recti extitiſſe, 


rationi conveniens videtur. 


„ 


EF 


w. 4 Lett Bois Mr. Coli lr hunde, Profe. 
1 of Mathematicks at Edinburgh, and F. R. 8. 
10 Martin Folkes, Eſq: V. Pr. R. 8. concer. 
_ ning ing para ww 11 5 ated Roors, 


— 


rote to you laſt winter, it 1 bad dome of 2 
very eaſie and ſimple. way of demonſtrating Sir 
Iſaac Newton's Rule, by which it may be often diſco- 
ver d When an Aquation has impoſſible Roots. This 
Method requiring nothing but the common Algebra, 
and being founded on ſome obvious Properties of 
Quantities demonſtrated in the following Lemmata, 
without having recourſe to the Conſideration of any 
Curve whatſoever, which does not ſeem fo proper 3 
Merhod in a Matter purely Algebraical, I hope it wil 
not be unacceptable. 
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Lois 1. The Sum of the Squares of two red 
Quantities is always greater. than twice their Product. 
Thus &'+/* is greater than 2 ab; becauſe the Excel 


a*+b'—24b is equal to , and ee is Poſitive; 
ſince the Square of any real Quantity, Negative or Po. 
ſitive, is always Poſitive. FEZS 


Lemma 2. The Sum of the Squares of three rell 
Quantities is always greater than the Sum of the Pro- 
ducts, that can be mace by multiplying any two of them 
Thus a*+4*+c* is always greater than a +4 ce 
tor 'tis plain, that the Exceſs a*-+b'+f—a b—a 10 


= 1e) * 


15 = 3 lenk . 42 5. * "MC? be 3 24 Arles e ele. 
» bs 4 en — 9 = that is, half the Sum of che 


Squares of the Differences of the Quantities a,b,c: 
But ſince theſe Squares are. Poſitive, it follows, that 
the Exceſs of 5 + aboye aB che is Politive, 
and that the Sum ot the Squates of three Quantities 
muſt be greater than the Sum of the Products made 


5 


by multiplying any | two of them. | — ang 


Lemma 3. The ttiple Sum of the Squates' of four 
Quantities is greater than the donble Sum of the Pro- 
=_ cuds,that can be made by multiply iog any two of them; 
for 3 347.3 4,30. —2 4 }—2ac—2ad—1b 
= _—:d—2cd=@—2ab+th + —2ac+ +4 
3 2d d —2bd +4 8 N be * 
— adv ne 0 het T2 
= the Sum of the Squares ot the Differences of the four 
WW Quantities a, , c, d. Therefore 3 +, Þ +1 +14? 
4'z is greater than 2 a þ + 2 4c ＋ 244 + 2bc+ 2bd 
2c d, the Exceſs being always Poſitive. | 


12 
4 


Lemma 4+ Let the Number of the Quantities 4 5, 
c, d, e, & be m, the Sum of their Squares A, and the 
Sum of the products made by multiply ing any two of 
them B. Then ſhall * q X 4 be always greater than B. 


For by adding together the Squares of the Difſeren- 
ces a-b, a—c, a—d, b-c, b-d, cd, &c. you add 4* as 
often to it ſelf as there are Quantities more than a; 
the ſame is true of , c, de, e, &c. Butthe Rectan- 


pro- gles 2 4 3, 2 ac, 2 4 d, 2 be, 2 bd; &c. ariſe 
nem but once each. T herefore the Sum of all. the Squares 
"If a—b, pI Far" b—d &c. n= = + m1 x Xe? 


RENEE 


GC GC —z a —2 a c—2bc &c. =m—1X4 — 2 B. But a — — 7 
1. 


0 


7 ELF be 997 c. is always 2 Poſitive Quantity ; 
therefore , = is Poſitive, and donſequentß 


m—1 x A greater than B. 
2 


F 


Cor. It appears from the Demonſtration. that cheExceſ 


of iA above 2 Bis always equal to the Sum of 


the Squares of the Differences of the Quantities 4, b, c, d, 
&c. and that when the Quantities a, b, c, d. &c. are all 


equal, then m7 x 4 2 B=o, and with this reſtrii. 


on the preceding Lemmata muſt be underſtood. 
It is to be obſerved, that tho we have ſuppoſed m 


theſe Lemmata the Quantities 4, 6, c, d, &c. Poſitive, 


they are a fortiori true of Negative Quantities, whoſe 


Squares are the fame as if they were Poſitive, while 
the Sum of their Products is either the lame, or leſs 


than it would be, were "Oy all Poſitive. 


PROP. I. 


In a Quadratic Aquation that has its Roots real, the 
Square of the ſecond Term muſt be always greater 
than the quadruple Product of the third and firſt 


ps 


let the Roots of the Quedratic Fquation be repre- 
ſented by + a and + 5; and if x be the unknown 


Quantity, then ſhall — xþ+ ab = o 
— X 

Now ſince a' + 1 is greater than 2 a 1b. W I, 

therefore a + + 2 ab is greater than 4ab; 


fore x x*, the Square of the ſecond Term, will be 


greater than 4 a &x.x* the Quadruple Product of the 
firſt and third Terms. 


PROP. 


there- 


1 


£ = X * | , * 
\ 
0 
6107) 
N * 
| : | 


PROP, II. 


In any Cubic Aquation, all whoſe Roots are real, 
the Square of the ſecond: Term is always greater than 
the triple Product of the firſt and third. Re, 
If the Cubic Aquation has all its Roots real, they 
may be repreſented with their Signs by a, l, e, and the 
Equation will be expreſſed thus 
1 7 —25˙＋t14 5 y—ab c= 
* ee 
r ne” 
But by Lemma 2, 4 C. e is always greater than 
ab4-ac4+bc ; and conſequently adding 2 a b+2 ac+ 2 bc 


to both ſides, a*+b*++2 a b+2 a c+2 be ( =) 


af 
vill be greater than 3 a&+3 ac; bc; and therefore 
WT xy+ muſt be greater than 32; Ye N), 
chat is, the Square of the ſecond Term muſt be greater 
Wy than the triple Product of the firſt and third Terms. 


7 


= Cor. 1. In general, it appears from the Demonſtra- 
W tion, that the Square of the Sum of three real Quan- 
WT tities, 3 Pe is always greater than the triple Sum 
of all the Products, that can be made by multiplying 
any two of them into om; another. 883 


Cor. 2. It follows from the Propoſition, that when 
the Square of the ſecond Term is not greater than the 
triple Product of the firſt and third Terms, the Roots 
of the Æquation cannot be all real; but two of them 
muſt be impoſſible : And this plainly coincides with 
one Part of Sir /ſaac Newtons Rule for diſcovering 
hen the Roots of Cubic Aquations are impoſſible. 


*He 


LES. = i 
He deſires you mav write above the middle Terms 
of the Aquation the Fractions 33 a8 

in the Margin; and placing the Sign „ PR TIN: 
＋ under 4 firſt and laſt Term, 7 — + FT ; 
he multiples the Square of the ſe- 

cond Term by the Fraction ; that is above it; and if 
the Product is greater than the Product of the adjacent 
Terms, he places ＋ under the ſecond Term; but if 
that Product is lets, he places — under the ſecond 
Term, and ſays, there are as many impoſſible Robs 
as changes! in the Signs. Now by this Propolition, if 
þ* x* is not greater than 3 q xt, or - & greater than 
q * the Roots cannot be all real. Ihe tame Suppoſ. 
tion makes two Changes in the Signs, whatever Sign 
you place under the third Term, ſince the Signs under 
the firſt and laſt are both +; and therefore this Propo- 
firion demonſtrates the firit Part of Sir Jſaac Newtons 
Rule, as far as it relates to Cubic Equations. 


Cor. 3. If the Gena: Term is wanting i in a Cubic 
Æquation, and the third is Poſitive, two of the Roots 
ot the Aquation mult be impoiſible: For the Square of 
the ſecond Term (equal to nothing in this Cate) will 
be leſs than the triple Product of the adjacent Terms 
But this will better appear from conſidering that, when 
the ſecond Term vaniſhes in an Æquation, the Potitive 
and Negative Roots are equal, and when added together, 
_ deſtroy each other. Suppoſe the Roots to be -+ a and 
— þ e; then in this Caſe a= ++ c, and the Co- 
efficient of the third Term will be — ab —ac +6 

=—þ—2bc—f+bc=—b—bc—c, and con- 
tequentiy Negative. Or, if you ſuppoſe two Root 
Poſitive and one Negative, let them be —a. LI +6 
then the Coefficient of the third Term will be itill 


—_— — Therefore W hen the Roots are * 
the 


( 209 ) 
the Coefficient o the third Term is negative; and if 


the Coefficient w the third Term! is nat ed with 
a negative Sign, it is TING that two * the Roots 


are MN Netn f nns fret om 11 HA TREES 
en 9 TXT wig ; 0136 13 2. 3131] "3 $ 77 10615 
br Ty P R 0 R III. £ ' U 111 < 30331 | 
17 E 1 1218572 2 2 EWIE RI vi. 1c Done: (G15 1 baids 0111 
ln any Cubic Aquation, all whoſe Roots are real, 


the Square of thè third Term muſt be greater than the | 
triple Product of the ſecond and fourth Terms. 
la the ſame Cubic A quation, whoſe Roots are 4, l, e, 


the Square of the third Term is abFacÞbe,/ the pro- 
duct of the ſecond and fourth Terms is 2 B Þ c 
+ abc, as is plain from the Inſpection of the K. 
quation; and it is obvious that 45 c bci 
is the Sum of the Products of any two of the 
* 1 b, ac, FER * therefore by Corol. 1 Prop. 
2. the Square of Mg Sum of theſe Terms, that is, 


ii m ret bet 3 ap 'c+ 


greater than za 
'3 ab, So 4. xv. mult be greater than 
3 4¹ 1 c E3 a b* 6 Tack ec; 5 that i 18, the Square of the 
third Term muſt be greater than the me Product of 
: the ſecond and fourth Terms. E 


. - — 


* % | 
5 


err. r. It follows from the Demonſtration . that 
7 bÞ ac bi be, is always greater than 34 be 44 Fe. 


Ct. 2. If the Square of the third Term is found 
to be leſs than the Wie product of the ſecond and 
fourth Terms, then the Roots of the Æquation cannot 
be all real Quantities ; and this concludes with the ſe- 
cond Part of Sir Iſaac Newton's Rule for. **. when 
the Roots of a Cubic Æquation are 4 
impoſſible: For this Caſe gives —={Q.: e 
be —_ under the third Term, and +* 
P * 


| eonſtquenely two Change 


(te 7Y 8 
s of the nat Ie DE 


er Wann Ir; 1c 300 


2 


Schol. After the ſine ner i may bedtinontitared 
that in a Cubic Aquation, whoſe — ate all real, if the 
ſecond Term is wacitibg, che Cube of the third Part of 
the third Term taken poſitively, is always greater than 


_ the Squart of half the laſt Ferm. Suppoſe that the 


Roots of the 

+c, and that a==#þc, 

quation will be ONE. 8 ph: Sm be 
nnr | 1 8011 


= "OH 4 be c. |; Therofort 


\Fquation are 4-4, +—b,—o, or ,, 
then the ſecond Term in the 4- 


4 
7 > 
— 


* 


22 — is Ale e poſitive Fats 3 1 wag 6 


are of 15 

are real uantities. Suppoſe it, (wiz. Þ — 2 leg) 
9. to D, x then N be H=, 3 bc, and Ie 
— 2 kt Ls | 


117 N IE pI 


_ * 
it 
+ 


{* 5 34-011 51 „ tr , 3 35 
— 2, | 
EO + b3 G, and bz CE X- Eons; + by & Now is obrions 


Dbz 
tht S+E2+ pk +4 © is greater than 7 


+ 7 5, ' fince oi is pofittve, and h c ulſb poſitive, 4 and 


c being Roots having the ſame Sign. Therefore the 
Cube of + of the third Term having it its Sign changed 


(E==23} is always Pre than the Square of 


half the laſt Term 1 * = b * * = In the Cubic A- 


quation „ere 1 be lun. or if it 
be 


1 f 5 ſequently by adding 646+ 6ac +6 ad+ 6 be 64d 


this 


J | Quantities, + of the Square 
= ways greater than the Product of the firſt and third 
= Terms ;. and of the 


and fince the Roots are ſuppoſed to be 

= them be repreſented by a, I, c, d, then p=a+b 5 
WM and =I ca dN Fate i it is plain from 
Lemma 3, that 3 a* + 3 


fore ; *P x greater than q xs. 


* 
. 


* wy 


be negative and 27 be fefs than; n, it appears tha 

two Roots of the Aquation yy be impoſſible, from - 
Ban and n Or. 3 th 2. N * 

cher. Dit $1009þ10 \ | 5 


13 TON 23031 
. 
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In 2 Biquadratic Aquation, all whoſe Roots are WN 
of the ſecond Term is al- 


Square of the fourth Term is al- 
the n A. the third ang * 


ways greater ban 
3 


95 F _ - . bl p s o 


1 I. Let ach A . . 8 
all re 


* 


n 
PP eee jew 


and con- 


rater 


+ 6c d to both, we ſhall find that 3 ez 
muſt be greater than 8ab+ Foc %% be+8 
bd + Fed; that is, 3 p* greater than 8 q ; and * | 


"E Sam em ebe + bd + 8 47472 * 4 


abcd; and ſince gs is equal to 4 cd +& dA. 
lee a c 4 
Products can be 


* di a b, which are the 
made of any two of the Quantities 
4; e, ah d, ac d. bcd, whoſe Sum is 1 multiplied by 
one another; it follows, that 37 is always greater than 
845: So that + of either the Square of the ſecond 
Term, or of the Square of the fourth Term, muſt al- 
Ek 8 Ways 


1112) 


mods greater than the Propoſe of; the,. Terms. . 
cent to them. 1 


1 Cf) 4080 


Cor. Multiply Ather the be Sine of thi ſecond Tenn, or 
the Square of * fourth Term of a Biquadratic Æqua- 
tion by *, and if the Product does not exceed the Pro- 
duct of the adjacent Terms, ſome of the Noon of that 
Aquation wl be impoſſible, | 


. * 
4 „„ 2 © 


2 "PROP. LENT 
I an E ES of * any Dimenſion expreſſed by m, 

the Coefficient of the ſecond, third, Rift, laſt Gar one, 
and laſt but two Terms, being reſpeQively 4 B, E, 


5. . the Roots of the Æquation are all real. then 
ſhalt = "4 always be ara 275 dne i 
LEE, than 4 0 5 8 "> es | ; 

"jp r — SY nis 


1. For ſuppoſing ths Roots: to be 4. " 4.45 e. : &e. 
del by Lemma 4 4»; ſhall - m1 * af = * * b: + m—| 1 
&e. be greater than 2abF tac 2 a 2 ad, &c. and ad- 

ding-3m 2 2 xab+ 2 mMm—2 Ne nde. to both, 4 
the Sum m— m—1 X. a + 22 X db + m1 x b* ＋ &c- (== 3 
x FF F7&.) muſt be e greater than 2 141 YC 2 mac 
+ 2 mad, &c, that i 18, 1 * 4 muſt be greater- than 
2mB. 
"© general, it follows 1 this Demonſtration, 
that the Square. of the Sum of any Quantities whoſe 
Number is {m) multiplied by n—:,mutt be greater than 
the Sum of all the Products can be made by -multiply- 
ing any two of them, multiplied by 2 1. But it is eaſie 
to ſee from the Geneſis of Aquations,that C E is the Sum 
of the Products can be made by multiplying any two of 
the he Terms whoſe Sum is D. From which it follows, that 
m—1 x D* mult be always greater than 2 m E. 
7 o be continued, — 
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Thought my ſelf obliged to lay. before ydu a few 
Oblervations made in diſſecting the Male-Ottrich 
which died at Sturbriuge Fait tho indeed. Dr: Brown 
has ſo well defcrib'd- the Parts of that which he dif: 
ſeated [Philoſ. _—_ Ne 5 | that T think; there is nee 
much to be added. I preſume, an Oſtrich is allow 
now. not only to be 2 Bird, but a Water-Fowl, and 4 
the Gooſe- kind: For tho' I believe it does not ſwim, 
yet it has Legs long enough to go into deep Waters, 
and a Neck long enough to dip to the bottom of any 
Water u here it can wade, and a Beak fitly made for 
the Prey of Fiſh, as that of a Gooſe is. Dr. Brown " 
_ firms it has no "Epighottis ; - but in this Subject that 
Cartilage was plainly viſible and indeed, the Rimula 
appeared too open not to require one. The 0s Hyoides 
is three Inches long from the Baſis; the Muſculi Dire- 
cores Aſperæ Arteriæ were very plain, large and ſtrong; 


N, 

fe the Ring compoſed of three Cartilages at the Divari- 
an cation ot the Afpera Arteria very bold ; the two Glands 
y- on the Carotid Arteries, as large as ſmall Eggs. There 
lie was nothing particular in the Lungs or Heart, but what 
m it has in common with other Birds. The two Sto- 
of machs, vz the Crop and Gizzard, were filled with 
At hal- digeſled Graſs, in which were ſome Nails, ſome 


Stones of the bigneſs of Walnuts, and about fourteen or 
fiſteen 


N « we F V 
fifteen Pieces of Ser and Copper-Money. The firſt 
d 4 be b Fl for 
po crarn as it Nahe << three an ur | 

— The Gade Inſthe top a the Ctop wert ve 
I wp aud a N in the Order array W Dr. 


8 eee little Oenli Cancer erum 
lg A Mk 150 805 , 1 Ss 2755 Alle f 
rent from the Colour of the Stomach, at . ded tothe 


whic 

pretty Order they are placed in, makes 'em very re- 
markable. The Crop lay within the Thorax, but: fo 
that the Gizzard lay higher. The Looſeneſs and Like. 
neſs to Flannel. of x thr inner Coat. of the Gizzard, men- 
_ tioned by: Dr-Brown, was very remarkable in this Bird 

but the Texture in the Muſcular Part of it did not ſeem Ml 
proportionably ſtrong to that in other Birds, being 
broader, thinner, and: more flaccid. The Guts, as near 
281 could meaſure them, were about twenty fix Yards 
long. The two Cecums, which are about thirty four 


9 


| Inches long each, and which have beautiful ſpiral 
Valves, were Appendages 


es of the very Beginning of the ⁵ 
Colon. The Teſticles lay as in other Fowls, very high, 
and leſs than Pidgeons Eggs, but longer. I found the 
Liver to have ſour Lobes, and thought I had met with | 
a Gall-Bladder, but it appear d at laſt to be only the 
Membrane of the Liver 1415 0 by ſome Accident (4 
its inner Subſtance. The Gland under the. Stomach, 
which Dr. Brown ſuppoſes to be the Spleen, and the 
Piancreas and Kiineys 7 9 his Deſeription; and the 
Vreters were, as he ſays, firm, ſtrong, white, long, and 
opening into the Rectum. The Eye is s ſai to be exactly 
like the Human Eye; but is indeed, a perfect Gooſe- 
Eye for its Colour, and, 1 believe, N the reſt of its 
Parts, as they are well deſcribed by Mr. Randy : It was 
fatter than * Human Eye, as, I believe, all Birds 
are; and it had that ſimple Look io peculiar to the 


Gooſe. 


C m3 | p 
Gooſe. The Bony Oils deſcrib d by Mr. Rar y. this 


Bird has in cummon with other Fowls both ef the Wa- 
ter and Land, with this difference only, that the Ring 
in Water-Fowls:icondiſts of fifteen,” and in Land: Fouls 
but of fourteen Bones. They are ſo diſpos d. that one 

Bone lies over the Ends of twa others, then three 
or four: lie Ger ont another, like the: 2 of Fiſhs 


then one Bone lies under the Eads of two others; and 5 
again like the Scales of 


then two or three: mare follow 


fich: But uuleſa there be a. Luſus Naturæ, 1'thiok Mr. 
= Ranby's' Row does not expreſs it ſe very juſtly, as I be- 
bee it might be done. Theres was no AMaſculus ſuſ- 
& | fortus —_— this Animal, nor do I believe it is to 
4 — mong Birds,” and indeed there ſeems 00 be 
d reaſon N 


NK. AN AG 86 In 8 " 6119 18 5 Ei. 


| op: was ſo ſtuft'd: with Grass, or other Gans 
( enger Food ſor à Gooſe, or odr oi that Kind) that 


I dont thin the Bird could have digeſted it off, if 


_ remarkably worn away the Edges, in particular, wer 
_ made round, and the Buſt and Reverſe. ſcarce perc 


tible in ſome Pieces, and quite obliterated/io others. 
/Erugo and Sxlci in many of the Pieces would 


make one believe (that beſides the Attrition):theremay 
bea enſtruum in their Gizzards ot unfit to diſſolve Me- 
tals. Within an Inch of the End of the Rectim was the 
= Cloaco,or Expanſion of that great Gut, whieh was thinner 
Ss than — Part of the Gut, in proportipn to its Ex- 


9 


there had been no other reaſon for its Death. The 
Gizzard was not ſo ſtuff d as the Crop, and what was 
= therein,\ſeem'd | undigeſted. The Guts contain d a thick 
deep. green Juice, even to the Claaca. The Money 

doch of Silver and Copper in the Gizzard was very 


Jury ng and would hold above half a Pint. The End 


of the Reftum (from the Cloaca) open d into à Cavity 
big enough to hold my ryofiſts; 225 for wane of Fo 
| N er 


—ͤ—ñ—U——P — — 


me) 


other Name, 1 will call it the RecepraciuluniPents, bel! 
cavſe- therein the  Pexis was always lodged: when 
| Haceid: * I Know, that Part is called by Dr. Bun, z 
kind of Prapuue; but upon Diſſection, it appeared plain 
enough to me to be a very ſtrong Muſcle co compos d of 
circular Fibres, and to be def: gued for a Sphincter of 
that Part wherein the Pen v as to be lodgd, and to be 
a Sphincter of the Recum too; round which 1 traeed 
the ſame Muſcle! above an Inch; andi this being but 
one Muſele, muſt be the reaſon that the | Peris: always 
came out ſome Inches when it muted, as they told me 
it did. The Penis, flaceid as it is, is ſive Inches and 
an half long from the Skin of that Recrptaculum, and, 
as Dr. Harvey ſays, not ualike an Harts Tongue. 1 
don t find a Cartilage in it, as Dr. Brown ſuggeſts; but 
at its Origination it ĩs ſo hard 2 Body, that, Þ believe, 
if the Bird had liv'd ſome Years, it poſſibly might baye 
become Cartilaginous. There are two Bodies that are 
join d to the Crura Penis, whieh I ſuſpect to be the Ye- 
ficulæ ſeminales; and the more, becauſe there are two 
Veſſels enter them, which 1 believe to be the Vaſa De- 
ferentia; but of. this I am not certain: For tho found 
Semen in the Urethbra;' IL have not been able to trace 
_- Paſlage from theſe ſuppoſed Veſſculæ ſeminales, or thoſe 
Veſſels, or any other Part into the Urethra: I call it 
Urethra, becauſe there is no other Term fix'd that 1 
know of, tho the Urine does not paſs that way; but, 
as in other Birds, is mix d with the groſſer Excrements 
in the Cloaca. The Urethra then, is only a Sulrus, or 
Gutter, from one end of the Penis to the other; which 
Sulcus, as the Penis lies flaccid in the Recgptaculum, 4 
J venture to, call it, lies on one ſide; but upon Erecti 
on, the Pexjs turns towards the Belly, and the Sulu 
is then at the Top, and lies conveniently enough lor 
Conveyance: of the Sewer. If thoſe: two Bodies 5 


not the Veſiculæ ſeminales (as I mention d before) t ws 
m 


— 


they are of much too looſe a Contexture to ſerve that 


— 


4 : * | F . 
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muſt be Elongations of the Crura Penis ; but I think, 


purpoſe. Whether the Vena Cava, dividing into two Bran- 


gular to this Bird, or is in common 


with Geeſe and other Water-Fowl, 1 don't yet know; 


but ſo it was in the Oſtrich. I will ſuppoſe it to be in 


common, till Ihave examin d further, ſince I know, that the 
Cecums of the Oſtrich, which are ſo much taken notice 
of, are no more than what it has in common with other 
Fowls ; and that a Chicken has two, as large, and as 
long in proportion as the Oſtrich : But after all, I muſt 

ſay, I had too little time allowd me by the Maſter of 
the Oſtrich, and. the Oftrich had too much Fat for me 


to make a more accurate Diſſection. Now I have men- 
W tioned the Fat, I muſt tell you, the Omertzm upon the 


Stomachs and Guts was ſix Inches thick at the Top, 
and decreaſing gradually, was near two Inches thick 
at the Vent, and was divided into two Parts in the Mid- 


1 dle from the Top to the Bottom. What I found, that I 


was ſure was in common with other Fowls, I have not ta- 
ken much notice of, unleſs repreſented by others differ- 
ently from what I found, or ſo as if peculiar to this Bird. 

| torgot to take notice, that the Baſis of the Or ZFyoides 


, 


s of this Figure O and the round part at the Top 


is lodg d in a proper Cavity in the top of the Tongue. 
Partly under the Baſis of the Os Hyoides, lies a Cartilage in 
tieFront and very beginning of the Aſpera Arteria, which 
is not unlike the*7hyroides; but other Cartilages in that 
Part it has none, but what forms the Rimula. The firſt 28 
Cartilages of the Aſpera Arteria are not annular, the reſt 
(being about 226 are entirely annular; but as ſoon as 


| tdivaricates to go into the Lungs, they are not ſo again. 


Cambridge, H. 2 + oi A 18 In 1 
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ches to go into the Kidneys, and uniting again when it 
comes our, is fin | 


An Accomit + of a bees ard by Lightnin 
7 Worceſter, communicated in a Letter to the 


"Habib by R. Beard, . RAS - 


7 he following, Account was given to a Genen at the 
lime the Affair hap exed ; but not Knowing whether it 


_ deſerv 'd your Con ideration, 1 deferr 4 Jending 17 til 
Jou were re pleas d to defire it. 


. 


ris Wieſt, Je 11, 1724 


vr Ebad laſt Nig the continu rd Li ightning in the Faſt 
VV from Eight o clock to Twelve; the Weather 
| Fa. ſome time before having been very ſultry, the Wind 
at N. E. and the Barometer at ſettled Fair. This Mot 
ning the Mercury ſunk, and the Sky became more 
Cloudy and Temperate, except a fe hot Gleams ; at 
Two in the Afternoon, ſeveral fierce Showers fell 
attended with Flaſhes of Lightning and Claps of Thun. 
der, that ſtill approach nearer us: Betwern Two and 
Three, 2 Flaſh came ſo violently upon me, ſucceeded 
fo very quick by a low, Link dreadful Sound, that 
I immediately went to the door, fearing ſome Ml 
chief near. 1 was ſoon call d to an Oſſicers Lady (+ 
ged about 18. and breeding) kilfd by it in the 5 
ing Street. I found her yet warm, and that ſhe had 
ſurvived the Stroke for 6 or 7 Minutes. The Fire- Maris 
they ſhew'd me, were Streaks of a Copper-Colour, bran- 
ched ſrom the Leit Shoulder all-over., the Thorax, 1 
imterſperſed here and there with arregular Spots, whici 


gave occaſion tor that Conceit Fabi d in our * 
at 


— — 1 _= 
- © < a 
— ».# p * >. 4 9 4 ” 7 — — , 
2 — 2 — —_— _—_ 
2 1 / " * d — — * e — * 
ts 2 : 4 — — 5 2 — 
- _ 5 — — — > — 2 . 5 - =* — —— — = = 
: wy n — — 1 — — - — — py —— 
— 2 . — — 23 — — — — 
* _ _ _ 0 N an h " * 1 — 
— - — . PIT — 8 — Dey = " = 8 2 * 
. — —— — - —— - 2 "_ —— — - hs - — - math = — * —_ e — * = 
— — * — * — a p — * _ 
— * — — — 
« _ \ = — — * 
1 2 , 8 A _— = 
— — — 2 _ . — - ” — E - a — - — — _ as * = 
— * . % >. - - 4 - 
.. 0 ES arora wr in no ent, 9 KL — — — * N 4 — — — — 4 — ws a — 
— 3 8 a — —— 
; * 
- 1 . . 8 * 
* . ' 
N 


. - 
_ 
* MN2—ä: ũ˖wʃôQ‚ 3 — —— — — —— —. — — — * 
- * _ A 
- 


(19) 
that carzous. Plants. were drawn on ber Baſom, as with the © 
fineſt Pencil. This ſad Accident happend in a Par- 
lour- Window next the Street; that could contain about 
two Perſons: The Lady, it ſeems, terrified with the 
repeated Lightning and Thunder, (it having formerly 
been fatal to her Brother) deſir d an Officer to change 
Places with her, that ſne might be near her Husband; 
but ſhe was no ſooner ſeated by his ſide, than ſhe in- 


carried to another Room, ſhe ſaid, ſhe was gone, and 

then, that ſne was blind, and ask d for Water. The 
= Husband was thrown along, together with the fortu- 

nate Gentleman that had juſt refign'd his Seat; and a 


Landlord's Daughter, at work near the Lady, perceiv'd 
ſuch an Impulſe on the fide of her Head, that her 
= Hearing was much impaird, and «per every Peal of 
= 7hunder fince. ſhe is affected in like manner, tho not ſo ſtrong- 
hy. The Gentlemen complained, that they were ſtu- 
pied. forced down they did not know why, unleſs it 

- i» WS were for want of Breath; and of Pains and Numbneſs 
ein their Limbs. They had likewiſe on different Parts 
of their Bodies ſuch reddiſh Wheals as were ſeen on the 


Fair Lady's Breaſt : But theſe Symptoms vaniſhed the 
next Day. The other two Perſons at the further End 
of the Room were untouchd ; they were all ſenſible 
of a ſulphurous Smell. The Pane of Glaſs exactly 


Hole of an Inch and half Diameter, as if done with a 
Diamond, or rather a Wind-Gun ; but no where there- 
abouts could I diſcern the leaſt Traces of Fire, or 
Hear, nor on the Lady's Clothes ( having no Stayes 
on) the Signs of any Violence. On a more nice Ex- 
mination of the Body, in the Preſence of the Friends, 
that Evening, I diſcovered on the leit Loin, taking in 
3 ER part 


clined ſide: ways, and ſpoke ſome Words; after ſhe was 


large Looking-Glaſs was lifted off the Hooks. The 


behind the Lady's Waſt, was perforated by a round 


neither indurated, nor piere d: The Blood in the Ca. 


Colour of which was eaſily diſtinguiſhed from that of 
the Streaks, and the circular Impreſſion. 


7 bm the N. E. firſt ſlid off the Gabel- Beam, and the 
Bricks on the back part of the next Houſe, filld a it: 


en Spout contrary to its former Direction, mounted o. 


= and that it burſt. with the londeſt Report 
Yard from the Ground through an adjacent Street, and 


the Skin may, from other active Particles hurried along 


—— 
— _ 
- * * 1 
= — be . Y N , 
a a> - SS BY Sa - - * Aa E ' 8 _ N 
on - l 1 k l 1 
k - » l — * 8 2 — — " wu — * — 
1 y 8 * g y ol = af; | "Y > F 2 — 2 * — Y . — « 
hy ws E * ; * PE C * . 
© P * „ 4; 4 1 ut - G - 
* 9 * al * — * * o ed 
. — Y > \ _ _ By 7 Fa : =. N 5 
* | I * . — . a 
- F * 2 9 — * - ; on . A * 0 * 2 
= G GAS * 1 $ FT EN x i . _ a FER = | 4 * F 4 
a —_— N = _ 1 X k VT | 3. n N — 
ws d a up EPs * _— ; | ; * A 
* 7 — . 3 * * p, r . . 
0 2 * 8 * * * 9 1 £ R 0 
* — f hb — . , , 
. 3 n 8 5 
„ = * * * A . -=4 — 22 — « * | 1 
* * * _— — ** 1 ©Y I > _— 4 ao © Bs 
a : —— — hy — 2 1 ” — * 2 . J ; - weru a * # - 
. — * - - * "IP * Ss — N 8 2 —— 2 ow 4 
mw” — 4 D 4 — R 1 : | * 
2 > . D 8 1 he — - N : * r — 
5 5 on 5 — _ - * — — = 
ww — Mp 1 | "TR —— 2 
oy > — 2 — — ö „ a 4 , - — 
ou — 64 - - — — a . — — _ — * 0 1 = — CY a — — — . w7 ae — . l — — 
— = — 24 - 0 _ ms — - _— —_— — 
— 2 — . 2 — A * — = © "IOE : —_— * - a 7 © —_ — 
1 * 4 — — — * * 3 an.” — as - = 1 a” - 4 = 
3 P 2 N — ” l - þ—-—ow warping — — = = d , y . — r — =— 
EC r ——— —— ——— 4 2 — * * _ — = — — —— — — 2 
— 8 * — — — = 
* * ' — 1 — 
1 — — - — 2 * - — — — 1 m _ ” 2 = — oy " 
— 4 * - - _ — 4 4 = h__ ' ” "_ : — — a — — ** 7 x 22 by * 
— PEN ; 4 = I_e—— — 
po £ - 4 — — — — = 
— — — — — © ewe = 9 — — — — A on by a po — — = = _— _—_ 1 
— . n — * 2 N 5 4 * e 
5 4 * N —— 0 N 
: 4 * . — * 
Mn N / 
* 
” 
, 


* n os th. Y I 7 
2 * 
un + * 1 —Y - a1 C _ 
* . 15 * * 
LES 4 12 , : * , 
* 2 — . - 
4, 4 
_ =- 
* 0 * = 
1 * 


. 4 120 5 


part af the- Spine of the 0s lim, : which: was | 
fomewhat fol: a deep Contuſion of the-ſame Di. 
menſion with the Breach in the Glaſs: T he Skin was 


pillaries all round, bas chiefly up the Back, ſettled, the 


The Phenomenon, that cauſed this Mifoatuns,! roſe 


tle. Court with Flame and Smoke, then turned 4 Lead- 


ver the Roof, and, cracking a Stack of Chimneys, 
dropt down at the Window where the Husband and 
Wife fate. Some credible People that ſaw it, to their 
great Terrour, aſſure me, that it was a Ball of Fire, 


they ever 
heard, and then with a hiſſing Noiſe, paſs d about 


rowl'd off to to the S. W. Some Workmen there, and 


on a neighbouring Hill, obſerved the ſame. 


In my Opinion, the Mortality of this Blow may be 


| accounted for from the known Effects of impriſon'd 


Air only, when ſet at liberty, as the Appearances on 


with it at the time of the Exploſion. The Impetus being 
firſt received on the Parts deferib'y, occaſioned her Deati 
to be |:ſs ſudden than uſual in ſuch Caſes. 


* 
* 


Worceſter, "ey 4, _ 

we have had more Lightning and Thunder the Week 
paſt, than ever has been known in that ſpace of time: 
And what was more extraordinary, the Continuanced 
it for 9 or 10 Hours together, with little or no Inte! 
million, and at ſuch a height above us. So far * 
n 
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been from doing any great Damage near us, that 

in the Opinion of the Country-Farmers, it had very 
good Effects, eſpecially at the beginning during the 
Heat: For the little Inſects, that in ſome Places 
threaten'd the Deſtruction of the Hops and ſome othe- 
Plants, fell off like Bees by the Steam of a lightc.; 
Match. I know not whether this has been obſerv'd 

to you before; but I ſaw ſuch remarkable Inſtances * 
of it in certain Situations, that I could not help giv. 
ing you this ſhort Account of it. 


3/7} J am, &c. | 


R. Beard. 
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vn. 45 — of the be met with i in 40 ging 

oF Marle, and of Horns found under Ground in 
Ireland; in 4 Letter from Mr. James Kelly % 
the Right roman Edward Wal, ET 


Honour 'd Sir, | e 2 | 
INC E I know:you to be a Gentleman very eu- 
\ I rious in ſearching aſter Nature, I thought it would 
not be unacceptable, to give you an account of theſe 
Appearances, that we meet with in ſearching for Marle, 
no in ſo plentiful a manner found on your Eſtate i in 
this Country. 
Our Marle is found no where but in the Bottoms of 
low Boggs, where we ſearch for it with Augres, and 
find it at the depth of ſeven, eight, or nine Foot: This 
in many Places occaſions great Expenge in draining off 
the Water. When we think to dig tor it, we chuſe out 
ſix able Labourers and a Supernumerar - then we cut 
up a Hole twelve Foot ſquare ; becauſe we judge that 
this Number of Men will manage that Pit in one Day, 
viz. two Men to dig, two Men to throw it up, and two 
Men to throw it by. The Supernumerary ſupplies De- 
feds in every part, as will be ſound neceſſary. For the 
firſt three Foot, we meet with a fuzzy ſort of Earth, 
that we call Moſs, proper to make Turt for Fuel ; then 
we find a Stratum of Gravel about half a Foot; under 
which, ſor about three Foot more, we find a more kind- 
ly Moſs, that would make a more excellent Fuel: This 
is altogether mixt with Timber, bur ſo rotten, that the 
Spade cuts it as eaſily as it doth the Earth : Under this, 


? 


| for 


(13). 


| for the depth of three Inches, we find Leaves, for the 
ar fair to the Eye, bur Will 


moſt part Oaken, that ap 
not * a Touch. This 


'Sr 


tratum we find ſometimes i in- 


terrupted with Heaps of Seed, that ſeem to be Broom - 
or Furze-Seed : Nay, in one Place I ſaw, what appear- 


ed to me to be Gooſeberries and Currants: In other 
Places in the ſame Stratum we find Sea-weed, and other 
things as odd to be at that depth : Under this appears 
a Stratum of blue Clay, of half a Foot thick, fully 


mixt with Shells; this we look upon to be good Marle, 


and throw it up as fuch : Then appears the right Marle, 
commonly 2, 3, or 4 Foot deep, and in ſome Places much 
deeper, which looks like buried Lime, or the Lime that 
Tanners throw out of their Lime-Pits, only that it is 

full- mixt with Shells: Theſe are ſmall Perriwinkles, 
ſuch as the Scots call Freſh Water-Wilks ; 


mong this Marle, and often at the bottom of it, we 


find very great Horns, which we, for want of ano- 
ther Name, call EIK. Horns: Where they joyn the 


Head, they are thick and round; and at that Joyning 


there grows out a Branch of about a Foot long, that 


ſeems to have hung juſt over the Beaſts Eyes: It grows 
round above this for about a Foot and ſome odds; 


then ſpreads broad, which ends in Branches, long and | 
round, turning with a ſmall Bend. The Labourers are 
commonly ſo buſie, that they rarely bring them up 
whole; yet IT have one pretty well, of which I ſend 
done as well as 1 could, but not ſo 


you an y FJ. Fig. 


nice as I could wi We have alſo found Shanks and 
other Bones of theſe Beaſts in the ſame Place. 


I am, Cc. 
1 


James Kelly. 


tho' there are 
among them abundance of round red Perriwinkles, ſuch _ 


as I have often ſeen thrown out on the Sea-Shore. A- 
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The Fön 


I 4 c 200g ue of the Fifty buch * Ce bet 
preſented to the Royal Society, ) the Company of 

8 Apothecaries, for the Tear 1725, pry ſuant to the Di- 

reflion of Sir Hans Sloane, Barower, Pr. Coll. Med. 
8. R. V. Pr. By Mr. Ifaac Iu. Me: F. R. S. 


U. - rer of a! Aurora Bo 
is September 1725; in 4 Eats fe 
E 875 to hit Brathe F 1 Reverend 
Fellow of Trinity College, Dublin. 


** in * 


I Ader Dobbs, 
dec Dobbs, 


£ 

9 | 
, 

64 


8 K 


UI. An Account of the Aurora Bore alis n 177 
Ock. 8. 1726. In a Letter te the Publiſher 
= 2 Dr. Langwith, Rector of Petworth 

uſſex. 


IV. The ſame * ebe 44 in > 4 Letter to the 
— 9 Dr. — — at Plymouth. 


- 


c *. 
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| v. A-Letter Sb Dr. Haller, Ph "= 1 
Dr. a Pemberton, F. R. S. on the ſame Subjef, 


Orr 1 PEP 
vn brim ive: 


Clariſimi Domini Johannis I. i, Math. 
_ Prof, Ordinar. Genevæ, ad lac. Jurin, R. S. Secr. 


42 „4 


VIB. . * freun of 4 pete Abra Biny Sarto 


in the Cavity of the Thotax; commanicaree3 


to Dr.Rutty, lam Giffard, Sur con. i 
Endicott 


IX. * de Succinea Gleba, Plants = 4 , dam folio 
impr grata, rat Tr a Dno. om | Philip: 

: MAN OBESE 0o io bono 

* Obſervatio eres eftus IT 44911 Patayii- N Cui. 

Octob. 1726. 4 Gi ro C . Domino a} Poleno, 

Al. Prof. R. E. S. 


- XI. Obfervatia \Defedtis. Lark 101% 
notæ, lunge pedes Pariſienſes "ſe ren 
Octob. 1726. ab eodem Viro Cla) i, 


| Xl. Two, newly. 
to the. Ovaria. By Mr. Ran 
0 efty 4 e 5 R. 9. 


1 n pe ime 
Vi It VI la 


diſcover d 4 rteries. in 1 amen 
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4 2 pi 2 of the Fifty Plc | as he 
Garden, preſented to the Royal * | ety, 1 


Company of Aporhocarink „ for the Year 2925, 
purſuant ant to the Direſtion "of 5 Hans 55 


| {0G Mee 
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161 
= 151 
53 


* * prolongs. Pluk. Phyr. 


3 Tab. 78. 1 
134 — Virginianus, a anguſtifolius, ſerotinus, parvo al- 5 
bene flor, Park. Th. 1335, 


155 — —, Pyramidatus, | pure. foliis, aſperis ealy- 
55 . — . 


4 156 — maritimus flavus, Crichmnum chryſanthernum 
dictus, Raii Hiſt. 268. . 
157 Brunella Carolinians, magno fore, dilute cxeruleo; 
= internodiis prælongis. = HD 
_ 155 — N Angliæ, major : ee. e. 5 


natis. 
159 Caucalis Hiſpanica, Cam. Hort. 37. Fig. x1. 
160 Corchorus Americana, prælongis oli, © ca pſula 
om ſubrotunda, brevi, Pluk. Phyt. Tab 255. 
161 — Solis Caroliniapa, parvis js derbe. folio 
- + trinervi amplo, aſpero, pediculo alato. . 
162 — — Rapunculi radice, T. Inſt. 490. 
163 Dictamnus Creticus, C. B. 222. | 
1164 Doryenium Monlpelicnfun, Lob. Icon. 2. 51. 1 
165 
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165 Elich 


160 Eqpazorinm Sevegions {ace 


168 Fenris Micr, bn 
us 1 8 UCISs; No 1. 41. | 
165 'Genifta® Hiſpa ns "hams, Horibüs 


| Mul. 22 9} . cc, * PD W's £1 Ui! Fil . 
' £9 Abifedi 


174 Jacobs Sicula, chen bee, \Boec: 1 " 


14 
P. 66 
17 5 Lychaides Virginians, Holoſtei unpliore fol 


17 76 Marrubium album, fois amplis, ſerè circinatis. 


755 Myoſatis Hiſpanica ſegetum, 
178 — Orientalis Peron, Lychaidis folio, T Cor 


(52s) 
yiſum ſylveſtre, latifoltum, capituſlis =» 
B. 264. 

ſolio Lami 


WIG Nis 


batis, 


165 Femim' Ster quod Me > 
. : » flexivmajon, CB. 3 ks 46. Þ vn 
en, ie 


loſis. Mow primo affmis, Cg. 398. 
170 Geranium Cicutz folio, ereQum,Romanum, Boa 


* 


e asc e nn e ee 
172 Hermantms fruteſcens, foliis oblor Si, 

ſolummodò ſerratis. e 
173 Jacobean Aﬀricana, fruteſcens, Hore e 
reo elegantiſſimo, ed Volk, i 
— 4 FIR IH 8. \ Ca 0 1. IVI ee 8. — — 


floribus umbellatis, 


5 ien 


T. Inſt. 45. R 


1B; 
179 Pentaphylloides erectues, J. Bun. 358. 635 
180 — Canadenſe, folio Agrimoniz. en D 
0 Vaillant. al 
181 — Fragariæ Bot. Moaſę. A 
182 — —_— n 3099- 
183 Quinquefolium rectum luteum, C.B. 325. 
184 — quod Pentaphyllum, ſeu potids Hopeaphyllun 
rectum, caule rubro, hirſatius, H. Cath. Boerh. 1 
2 8 82 | wt I % 


(87) ) 
argenteo,. 
Phlomis fruticoſa, humilis, ls, NN i 
Fre, K . Nint. | 
| 0 ; 


— — minus, flore pallidè luteo, T. Inſt. 297. 
155 — C. B. 325.. 8 
en WA abe 9 Ing IS 
ute lia, verticil- 
Jena lids, dete fin ver 
0 9. 512110 1 A. aur 


x. 5.4 | 
W 191 Sideritis — Nis un cs. 233 

__ 4 — Vulgaris hit ſata erecta, CB. Ib. a 
1 193 Serratuls annua, ſeminibus ad baſin 
compreſſia. Senecio carduus dete cg. , 
. % 3246 159mo Vit 2 nog 2 nortio Rio rw 
DD majoribus & res 
. Inge ee webe 
195 Teucrium Brrticum, k Wap e er de 
9 — —,; bumilius & ramoſins, dolle fubror undo. 
197 Thlaſpi axyenſe, Vaceariz incano  majus, | 
C3. 206. on J $94 916 eee 
138 —, Vaceatx incapo folio, minus, QB. WM 
199 * * — 2 Har Det 344 5 
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u. 47 eee of a as Aura ca 
Ireland in D 17253 1 247 fo 
Arthur Dobbs, Eſg; to bis Brother. the Reu 
rend Mr. Richard n Fellow of - rinit, 
Tis Dublin. oitol l 2.7 n _ wy 
: 1. ; . 1 3 81 ed: 181 MI 16 e. 11 bie. 


© Caſtle Deblt;Septo3b, 2725, 
1 2 Account of an Aurora Boreali 
ab 1 I þ heve'ths 24th, 15th, and 26th Inſtan 
with RefleQions upon it; which, if compar'd- — 
therd, 6r the fine View at other Places, may in ſore 
meaſure contribute to clear up the natube of = 
I obſervd, that! the Theatre ef Light forming u 
irregular variable Curve; was; as at moſt times forme: 
J, from'B:!N/Eto W. N. W. the” Horizen and whos 
Hemiſphere ſerene, little or no Wind, what there un 
ſeem d Nottherly: ' The ſeeming Daw; ar Stage d 
Light generally contim d im an irregular: Curve; th 
one Point in the two firſt Nights whilt-I obfervd i 
began near the Horizon, near N. NE. che other Poin 
was at W. N. W. the Height of the Arch not exceeding 
20 Degrees, in which there ſeem'd to be a continui 
Dawn : Under that Field of Light ſeem d to be a dat 
Cloud, which, however, was a clear Sky, not fillet 
with that luminous Vapour ; becauſe all the Stun 
appear d diſtinctly and ewinkling thro it. Wheneve! 
that Light roſe about 10 s higher, to about 30 
Degrees, then Flaſhes, or Coruſcations follow'd . 
—— „ and ſeemed to be Pillars or Beams of Light, 
which ollow'd or ſucceeded one another, and by that 


mean 


"FY þ 1 


* 


0 1290 


means ſcemd to move and change with one another, 
by the Saccefſion of Light and Darkneſs, according to 
the Flaſhes.” When the lighted Vapour roſe higher to 
about 40 or 45 Degrees, then the Appearance alter d; 
ard inſtend of Beams, or Pillars of | Light, as when 
lower, there were Flaſhes like thoſe attending Exploſi- - 
ons, wherein faint Colours of Red, Green and Yel- 
low appeared, but not very vivid ; and upon each Ex- 
Faden it would ſpread upwards towards the Zenith, 
zrance of thin enlighten'd Clouds, and im- 
mediately diſappear. On the 262, about 9 at Night, 
one of theſe irregular Arches of Light had got up to 
the Zenith, the lower Points being near E. N. E and 
W. S. W. 1 then ſaw it for a conſiderable time, at leaſt 
a quarter of an hour, and it had been there lor ſome 
time before I ſaw it. I could diſtinctly obſerve all the 
different Appearances, according to its Altitude in the 
Hemiſphere, viz. the lower part (being within 12 or 
14 Degrees, as near as I could compute) was a con- 
3 ant frxed- Light,” equal to the Light of the Edge 
white Cloud in the Day- time, when the Sun ſhines on 


2 . it. As ix roſe hi igher, I could obſerve it ſome what weak- 


er, and could perceive the Motion of the Pillars or Beams 
of Light aſter each Flaſn, which ſeemed hy that means 
to move. Somewhat higher again, at about 40 De- 
grees, the Flaſhes were like Exploſions of great Guns, 
with the faint Colours obſerved as before; but the 
Coruſeations or Flaſhes from thence to the Zenith, EX- 
panded at every Flaſh, like a broad, thin, white Cloud, 
of which ſome faint View could be ſeen after each 
Exploſion for fome time: And aſter all the Exp loſions 
were over, there remain d a thin duskiſh —— 
and near the Zenith, and all along the Arch ſrom Faſt 
to Weſt, from 14 to 20 Degrees broad, which undula- 


ted and. moy'd like a ſtormy Sea, the Motion 3 
rom 


—_— 


from the S. S. E. and ſo leſſen d till it appear d no brigh- 


vhole time, the Hemiſphere was clear, except a few 


and perhaps the Exploſion of one may by its Shock 
and Motion contribute to kindle the next ; by which 
means they go off one after another, till the whole 


ſtill ſeeing them laterally, yet ſomewhat breakin 


( 130 ) 
ter than the Milky Way, but more like a very thin 
Cloud or Miſt, thro' which I could perceive the Stars. 
At the ſame time I ſaw another thin Cloud, having 
the ſame Appearance, Arch-ways, to the Southward, 
at about the Height of 40 Degrees, which I ſuppoſe 


had been another, which had been over, and had 


moved thither from the Northward before I went out : 


And during the whole time there were leſſer Lights 
towards the North, but diſperſed here and there, and 


not forming any large Body of Light. During the 


very ſmall Clouds near the Horizon ; and when any 
moved into the enlighten'd Arch, they broke the Con- 


nexion , ſo that the Light was above them: At the | 
ſame time it froze hard each Night. 1 


From theſe Obſervations, I ſuppoſe that the Aurora 
Borealis is a thin Nitro- ſulphureous Vapour rais'd in our 
Atmoſphere confiderably higher than the Clouds, which 
is diſcontinued in ſeveral Places by the interſpersd 
Air, and which by Pre ſſure and Motion is kindled; 


Vapour within their Influence is diſcharged, and then 
the Light diſappears, and the thin Smoak appears, and 


undulates, according to the Motion in that part of the 
Atmoſphere. And hence I think, moſt of the Appear- 


ances may be ſolvd: For 1/t, As to the continu'd 
Light near the Horizon, they being at a great diſtance 
from us, and nearly in a Line, all theſe Exploſions may 
ſeem as a continued Light : When theſe approach nea- 
rer to us, and by conſequence appear higher in our 
Hemiſphere, we obſerve the Motion in each Flaſh, and 
g the 
Con- 


E 
Continuity of the Light; they ſby the Reflection of 
the Vapour floating in the Atmoſphere, and being not 
reflected, where the Air betwixt them is free of thoſe 
Vapours) may appear as Pillars: And as the Flaſh be- 
low and beyond them moves (as it kindles and ex- 
pands) ſo they ſeem to move, and perhaps are jhock'd 
at the ſame time by the Motion; but afterwards, when 
they, are nearer,and raiſed to the Altitude of 40 Degrees, 
we get ſomewhat under them, and ſee the Expanſion 
of the Exploſion, which appearing ſomewhat globular, 
= gives the faint Colours obſerved above, the Light not 
= being intenſe enough to make them vivid; and after- 
= wards when they riſe to, or near the Zenith, they are 
nigheſt to us, and then expand very wide at each Flaſh; 
like little Clouds: And I think, the great Objection of 
their appearing in the Northern Part of the Hemi- 
ſphere, and ſeldom or never in the Southern, is in ſome 
meaſure anſwer d by the Appearance on the 267%; 
ſince at leaſt half of the Arch was in the Southern 
Part of the Hemiſphere ; and perhaps the Reaſon why 
the Light is not ſeen near the Horizon, in the Southern 
Part of the Hemiſphere, may be this, that in clear ſe- 
rene Weather, the Wind being generally near the 
North, Objects from thence are much more diſtinctly 
view d, and at a greater diſtance than from the South; 
and tis generally known, that Lands at a great diſtance 
3 moſt diſtinctly ſeen, when the Winds blow from 
them. . 3 . ä 
And perhaps a cold Northerly freezing Air may 
be needful to kindle the Vapours, when a contrary 
Motion above (higher in the Atmoſphere) may car- 
ry the Sulphureous Vapour, which falling down 
from the Nitrous Vapour may be kindled. Which, 
I ſuppoſe, form the Undulations of the Smoak after 4 
5 2 


(132) 
Explolion, which ſeemed, as above, like a ſtormy 
Sea moving from the S.S.E. Note, The Barometer 


was low for ſome Days before and after it. 
_— ” ES 
I am, Sc. 5 . a 
Arthur Dobbs. 


III. Aw Account of the Aurora Borealis that 
appear d Oct. 8. 1726. In a Letter to the if 
Publiſber from the Reverend Dr. Langwith, 
Rector of Petworth in Suſſen. Ba 


FF HE Northern Lights have been ſo common in 
all Places of late Years, that tho' I have often 

ſeen them here, I did not think it worth while to 

write to you about them ; but thoſe that appear'd on 
 Satarday the 8th of the laſt Month, were too remarkable | 
to be paſs d over in Silence. They began about Sun-ſet; 
but 1 heard nothing of them till between 7 and 8. When 
I went out, I obſeryd a Stream of Light almoſt due 
- Wet, which was about ſeven or eight Degrees broad, 
And extended it felf upwards about 35 or 40 Degrees. 

1 had not a free Proſpect of the Weſtera Horizon, 
and fo cannot tell what its Appearance was below. 

It was not perpendicular to the Horizon, but inclined 

a ſew Degrees towards the South. This Stream was 

of a dusky Red towards the North, but pale on the 


other ſide, and ſeemed to have a faint Mixture of the 
Priſmatick Colours in it. 
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At 


Oo nr CC. 
At the ſame time there appear'd a pale luminous 
Middle was nearly N. W. by N. The 


a 
. 


Arch, whoſe M as nearly N. W. 
Altitude of its inner Edge was about 18 or 20 Degrees. 
This Edge was very diſtinct and regular all above, but 


- 


1 little confus d towards the Horizon, where it exten- 


WT 1-4 it ſelf beyond the North-Point: How it termina- 

Y ted to the Welt, 1 cannot inform you. From the upper 
Side of this Arch, which was waving, and ill defin'd, 
chere ſhot up continually ' fuch Streams of Light as 
have often been ſeen and deſcribd, ſince the Great 
Meteor of March the 62h, 1715. The Sky under this 
Arch look d exceeding dark, but was in reality clear; 


for we cou'd ſee the ſmalleſt Stars in it 
Nearly N. E. there was another Stream of pale-co- 
bord Light, which was about 7 or 8 Degrees diſtant 
from the Horizon, and was about as many in Breadth : 
Its Height was various, and ill defind. Towards the 
bottom of it, was an irregular black Cloud, which 
nin ſome parts was near a Degree in breadth, in others 
hardly half fo much: This Cloud was almoſt paral- 
lel to the Horizon. The Stream mov'd with a ſlow re- 
gular Motion towards the Eaſt. 3 129 
In the S. E. was another Arch, like that in the N. 
P. by N. but not quite fo high, or of fo great an Ex- 
tent. Between this Arch and the North-Eaſterly Stream 
the Sky was of an odd pale colour'd Light, with a mix- 
ture of Red in it. — 
From the South towards the Weſt were gloomy ir- 
eegular Clouds, which now and then ſent out Flaſhes 
of Light, ˙ pI RTE TN md wits wu 
= About 8, the North-Eaſterly Stream ſuddenly ex- 
W Panded it ſelf every way: All its Parts began ro be 
ma violent Commotion, and its Brightneſs increas d to 
ſuch a degree, that I remember nothing like it in the for- 
ner great Meteor of this Kind. All above it was of a 
S bright 
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the Priſmatick Colours, which were full as ſtrong ag ] 
were not indeed ſo diſtin ; tor, tho I obſerv d them 


two; but when the Cojaurs v 


was not elevated ſa high aboye the Harizan- The Co. 
lours extended thergſe)yes from. the Nort towards the A 
Weſt for about 15, or 20 Degrees ; and tho*they were 


more ſteady, and fo as eaſily obſerv'd, Their Order 
was the ſame as before, the Red lowermoſt, and fo on: 


pear in all parts of the Heavens, and to fo 
and Canopy, which were in all reſpects like thoſe 
of the great Meteor of 1715. Inſtead therefore of troub- 
ling you with a long detail of the Particulars of theſe, 
1 ſhall refer you to the curious deſcriptions of the o- 


Friend Mr. Cotes. I ſhall only take notice that the 
Colours of the Corona were neither fo ſtrong nor ſo 
laſting as thoſe before deſeribd, and that the Top of 
the Canopy was ſometimes over-ſpread with a deep 


_ wards à point of concourſe for a long time after, and 


it: This Point, however, was not fix d; for at firſt it 


( 134 ) 


bright flame: Salou; but. belaw, it, was adgd with J 


have ever ſeen them in the brighteſt Rainbow : They 
as exaQly as the ſtrange variety of their Motion ud 
permit, I gon d only diſtinguiſh the Red, rhe Yellow, 
and a dusky hiniſh Green 

This ſürprizing 51gþt did nor laſt above a minute or 
to appear in the North-Weſterly Arch, which was ny WM 
become a pgrtioa of a larger Circle than before, ang. 


net ſp bright as in the other Place, yer they were 


lg the mean time the Streaming Lights began to ap- 
orm a Corona 


1 


ther by the Aſtronomer-Royal, and my late worthy 


r 7 no 
The Streams continu d their direction upward to- 


form'd by fits imperſe& Circles of pale Light about 


n D—— - 1 N 


ſeem d to be in, or very near, our Zenith; but when ? 
ob- 


* 


* „ 
obferv d it ſome time after, it lay between the Stirs in 

: Andromeda's Righr-hand, and thoſe ar the end of her 
Chain. The fame Obſervation was made by a Cu- 
nous Gentleman of this place, who alſo inſorm'd me 
ch there was another luminous Arch which pafl quite 
mro' the Pole · Star: It's continuance was ſhort, and 
1 had not the good fortune to ſee it my ſelf. 
Theſe Appearances held on in ſome degree till a- 
bout 11, when the Air began to grow miſly, and ſo 
put an end to any farther Obſervations. Re 

I cannot ſend you the exact Point of the Wind: It 
W was fo calm below, that I cou d not be certain which 
W way it ſtood; but ſome that were making their Ob- 
ſervations from a high open Place, aſſur'd me, that it 
vas North-weſterly, as it was in the Afternoon before, 
TT _ 
= The Mercury was up at 30: The Weather mild 
W and temperate. 5 % 
lam atraid this Letter is already tedious, and yet I 
ſhall venture to lengrhen it with the following Obſerva- 
tions. as 


1. That It plainly appears from the Poſition of the 
8 Arches, that they cou'd not owe their Figures to the 
Sun: They ſeem to have been partly Optical, and 
partly to have depended upon the different Heights 
ot the luminous Vapours; but for want of ſufficient 
Data, it will be no eaſy matter to determine how far 
each of theſe Cauſes concurr d. 5 
2. The briſmatick Colours. wherever they ap- 
pear'd. ſeem to have been caus d by the Sun. 

3. None ot the Streams, as tar as I could obſerve, 
proceeded directly from the Horizon. They were near- 
eib it rowards the North. where there were ſome weak 


10 *gular Lights in the conſus d parts of the Arch be- 
ore deſerib d. 82 =Y 


(C ugs). 3» 
4. I find by ſome of my Papers that Curing 
the Meteor of 1715. the Mercury ſtood at zog: 
ſo that the two Meteors agree, as in many oths 
* » particulars, ſo in the following, viz. That the Ar 
was calm, The Wind North-weſterly and the Mercyy 
high. 3 1 — ee 


T ſhall only add, that luminous Vapours in the 4M 
are much more common than they are generally taken 
to be; for the Nights are very often lighter wha i 
the Sky is over-caſt, than in the brighteſt Star-light iſ 
tho the Crepuſculum be quite gone off and there be 
RD * 58 


I am, Oc. 


| Petworth, Nov. 16. 126. 
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IV. Tbe [ame - Appearance deſeril/d in 4 Ler- 
ter to the Publiſher, by 
f cian at Plymouth. 


"I" HO' the Phænomenon, call'd Aurora Borealis, 


3 hath been frequently ſeen of late Years, even 


in this Part of the World; yet, I think, we have 
hitherto had but very imperfect Conjectures on the 


Cauſes of its Production. As I conceive a faithful Hi- 


ſtory of theſe Appearances will very much conduce 
to the Diſcovery of their true Cauſes, I do my ſelf 
the Honour to give you the following Account of that, 


which appeared the 87h inſtant, as we had it here at 


Plymouth. About half an hour paſt Six, perceiving 


cope to obſerve him, when on a ſudden ſeveral lumi- 


Horizon in the N.E. and the Hemiſphere ſeem'd much 
enlightend. Imagining this to be the beginning of a 


Lumen Boreale, 1 caſt my Eye carefully along the Vo- 
thern Horizon from E. to W. and very nearly in the 


W. Point I perceived, as it were, a vaſt red fiery co- 


lourd Obelisk ſhot it ſelf up to the Height of 30 or 
40 Degrees, which ſeem'd perpendicular to the Hori- 


zon, and its Baſe ſeem'd to inſiſt on it. Its Point al- 


moſt rouch'd the bright Star in the Northern Crown; 
a ſmaller Column or two ſtood near it, of the ſame 
Colour and Shape. The Light, in the mean time, 
to the Eaſtward increas d conſiderably, and be came more 
vivid; as when the Moon is behind a very bright 


Dr. Huxham, Phy- 


Jupiter ſhone very bright, I was applying my Tele- 


Cloud 
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Cloud. It alſo form'd it ſelf into Columns, which 
were projected to no great Height, and wou'd ſoen 
vaniſh, then ſoon return, and appear'd not only in 
the N. E. but alſo more Northerly. 
In about 4 quarter of an hour from my firſt Ob. 
ſervation, as from an Arch, or black Baſis a know not 
better how to expreſs it) extended all over the Nor- 
thern Horizon, which ſeem'd to interſect it nearly in 
the W. and E. N E. Points, aroſe abundance of ppm dn 
Columns of Light on all parts of it; now here, now 
there, of unequal Bigneſs, Height and Luſtre; now 
ſuddenly gleaming forth, then as ſuddenly diſappear- 
ing ; but thoſe Columns, that were to the Eaſtward of 
the N. were more bright and lucid than thoſe to the 
Weſtward, which were of a more fiery, ratilant Colour. 
The great Column in the Weſt ſtill remain'd in the 
ſame Poſition, Height and Shape; as I obſerv'd, by 
applying my Eye to a Wall very near E. and W. 
Between the Arch andthe Horizon, appear'd as it had 
been a black, dusky Fog, from whence the Streams 

5 of Light ſeemdevery te darted forth: Yet however 
x black this appear d, we could diſcern the Stars very i 
t clearly thro? it. This Arch at its firſt Appearance ſeem'd 
not to be above 15 or 20 Degrees at its higheſt part) 
above the Horizon; but it continually grew higher, and 
from all parts of it Cones of Light were every Mo- 
ment ſhot up, which all ſeem'd to tend to a Point 
near the Zenith (as the Vertical Circles or Arches 
on a Globe tend to its Poles) tho? as yet none reach'd 
it by ſeveral Degrees. 
Atter 7 a clock the Columns to the Weſtward aps 
pear'd bright and vivid as thoſe in the E. except thoſe 
very near the W. Tho' the Limb of the Arch wou'd ſeem 
ſometimes very regular and well defin'd ; yet at other 
times it wou'd ſeem to fink, now in the middle, then 
at one part, then at another; and ſometimes it * 
riſe 
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Rs. . 
riſe with the ſame Irregularity: But it was certain, 
that during the whole time of the Phenomenon, no 


Light, or flaſhes of Light did appear in the black Area 
included between the Arch and the Horizon; even 
when it was at its geeateſt Height, which was a- 


bout 10 or 12 Minutes before 8, when I judg d it 


to be at leaſt 40 Degrees above the Horizon, Then 
from all parts of the Arch, but firſt from the Nor- 
thern or higheſt parts of it, were Rays, or lucid 


the Cuſps of of the converging Columns ſeem d near- 


ly to center; and ſuddenly from every Quarter of 
the Heaven, bright, ſhining Streams of Light, were 


ſhox towards the Zenith; which meeting about 6 
or 8 Degrees to the Southward of it, form'd a ſmall 
Circle of two or three Degrees Diameter, whole 


Border was much more lucid than near its Centre: 


This Circle ſeem d formd between Cauda Cygnz and the 
= L<izard, then nearly upon the Meridian. 8 

= This beautiful Spectrum might be likened to the Star 
= worn by the moſt Noble Order of the Garter, but the 


pyramidal Radiz were here reversd; and from the 


Southward the Rays or Striæ were not near. ſo 
long as thoſe from the N. eſpecially thoſe from the 
due S. not reaching above 10 or 15 Degrees from the 


Weſtern Quarters were very long, and reach'd almoſt 
down to the Horizon ; eſpecially in the E. and W. 


ly ſwift Undulation, and #ppear'd of ſeveral very bright 


Colours, as white, red, green, yellow, for ſeveral Se- 


conds; but the moſt permanent and predominant Co- 


lours were a fiery Red, with an Eye of Crimſon, and a 


bright Pearl Colour: The red Rays came moſtly from 
the Weſtward, and that Colour continued till the en- 
25 tire 


Columns, of a ſurprizing Brightneſs and Luſtre, darted 
with incredible Velocity towards the Fertex, where 


Centre, or Circle ; whereas thoſe from the Eaſtern and 


Points. The Radiz were in a continual and exceeding- 
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tire Diſſipation of this radiant Canopy ; the others 


Glory 3 or 4 Minutes, during which' time the Rays 


| neſs, and did not ſeem to be ſhot from it. Sometimes 
they undulated like the Vapours ariſing from a Lime- 


the upper part of the Hemiſphere ſeem d to be, as it 


was broken into ſmall flitting bright Clouds, which 
ſtill retain'd an undulating Motion; and Coruſcations 


Zenith, formed by their Colliſion momentany Arches 
of a Circle, nearly in the ſame Place-and of the 
ſame Diameter with that above mentioned. None 


(149) 


dying away and leaving, as it had been a thin 
Smoak. The Vibrations of theſe radiant Columns 
were as ſwiſt as Flaſhes of Lightning, and incef- 
ſant. adds; pics A ch 
This ſurprizing Sight remain'd over us in its full 


were darted towards the Centre with prodigious ſwilt. 


Kiln, or from the Earth in very hot Weather, and all 


were, in a Convulfion. I” 1 
In a ſhort Time this agreeable Scene vaniſhed, and 


wou'd every now and then break forth from them. 
At this time alſo I obſerv'd ſeveral Star-like Meteors 
fall, as is frequently obſerved in a bright ſerene 
—_ 5; Tf Fortin fot OY 
Tho our glorious Capola diſappeared a very few 
Minutes after 8, yet very vivid Coruſcations were 
ſhot continually from the N. E. and N. W. Parts of the 
Heaven, which daſhing againſt one another near the 


now proceeded from the South, and very rarely from 
the true North. The Coruſcations were always more 
red and fiery from the Weſtward than from the 
Eaſt, which were always more bright and lumi- 
nous. 3 
We were loſt in the Contemplation of the beautiſul 
Phenomenon over our Head, and did not obſerve the 
Formation of a lucid Arch projected over all 
the Northeru Horizon, which ſeemed like the 2 
0 


* 


the Swan thro' the Corona it ſelf. 


” UF 
of 2 Rainbow, of one vivid, bright, ellowiſfi Colour, 


and all under was, as it were, a very 
by viewing it with a Teleſcope, we could diſcern the 


minuteſt Stars : So that the Darkneſs only proceeded 


from the greatneſs of the Light juſt above it. From 
this, as from the former, aroſe very lucid, bright Co- 
lumas on all parts of it. No Corulcations appear d un- 


der it. Its gteateſt Height might be 20 or 30 Degrees. 
Some of the Columns ſeem d to radiate even to the 
Zenith from this Arch. CV 
About 9, this lucid Arch vaniſh'd inſenſibly, with 
moſt of the luminous Radii, or Columns; but, as it 
= were, a very bright Crepuſculum ſtill remained all alon 
W the Northern Horizon, and ſeveral very bright -Goruf- 


cations would ſeem to be ſhot out of the pure Sky: 


This, mote eſpecially, was obſervd in the NE. A- 
bout 11, I obſerved ſeveral Coruſcations Mill breaking 
forth, and here and there a luminous Column; and fe- 
veral little bright Clouds ſeem'd irregularly ſcatter'd up 
and down the Hemiſphere, which ſtill retain d their 
darting and quivering Motion. The Northern Creguſ- 
= cu/um remain d as bright as ever, and ſo continued till 


* | 


paſt Two in the Morning. 


There were but very few, and thoſe very ſmall Clouds 
to be obſerved during the whole time of this Phenomenon, 
= and the Air was clear; yet all around, and between the 
cid Columns, whenever, or in what part ſoever 
= they appear d, the Air would ſeem very thick and ha- 
2; tho' immediately upon the diſappearing of thoſe 

gleaming Lights, the Sky would in the ſame Place ap- 
pear very clear and ſerene. Nay, even thro' ſome of 


the very Columns we could plainly diſcern the Stars. 
Some Gentlemen thought they ſaw the bright Stars of 


T 


dark Cloud tho 


(142) 

As to the Weather preceding and following this Phe. 
nomenon, I need not be very particular, ſeeing you will 
ſoon have it in my Meteorologic Obſervations. The 
Morning was fair, tho the Air was thick, and we had: 
great Dew: The Mercury was at 30 Inch. Hawksly, 
Thermometer at 50, little, or no Wind. The Day was 
pleaſant and warm, and the Air grew much thinner, 
The Evening was ſerene ; a very ſoft Breeze from 
N. and by W. About Five the next Morning, there 
were ſeveral Clouds form'd, and the Air was very thick 
and hazy, at Seven it was all Cloudy, and a fey 
Drops fell. 3 CC 
Tho I had before ſeen ſeveral faint Appearances of 
the Aurora Borealis; yet this, for Beauty, Luſtre and 
Duration, vaſtly exceeded any thing of that nature! 
had ever ſeen. Indeed, I ſaw not that of March tl, 
1716, being not then in Eaglanß t. 
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v. 4 Letter from Dr, Hallet, Phyſician at Exe- 
ter, o Dr. Henry Pemberton, F. R. S. os 
the ſame Subject. . 


Exon, Od. x 2, 1716. 


FIR 4 


Ctob. 3, 1726, at Nine in the Evening, I ſaw an 
Aurora Borealis (as tis commonly calld,) in 
which there was nothing different from former Appea- 
rances, excepting that from the luminous Arch which 
appear d in the North, were frequently ſhot off Parts of 
Arches towards the Zenith, which vaniſhd there. 
04.8, Coming from the Country near Seven in the 
Evening, I obſervd a great Light in the Eaſt and Weſt, 
which ſoon extended it ſelf over our Heads, the North 
and South appearing dark at the ſame time. No Cloud 
was ſeen all that Day. A great Dew fell on a ſudden, 
with which the Streets were wet, as by a ſmall Rain. 
Half an Hour after Seven many Streams appeared in 
| the North, which grew very bright, and darted fre- 
quently up to the Zenith. A Line drawn through the 
Baſes of them, made an Arch of a Circle, extending 
from the N. E. to the W. or 9. W. But the Streams 
ſeemed to proceed from a clear Sky being diſtin from 
one another at the Baſes, and not united by a luminous 
Arch or Cloud, as in the more uſual Auroras. The 
Streams at the two Extremities of the Arch were bright- 
er, wider and longer when they did not ſhoot, than thoſe 

on the Top of it. [See Fig. .] There was at the ſame 
| time a luminous Arch extending it ſelf from the two 
| Enxtremities of the above-mention'd Aurora through the 
= vouth, at a conſiderable Altitude. About Eight o 

—_— ＋ 2 — 


8 1444) 
clock the Streams began to have an Horizontal Moti- 
on, propagating themſelves on both ſides towards the 
South; and in a Minute or two the whole Heaven 
was furrounded with them. Immediately they all ex. 
rerided themſelves up to a Point near the Zenith ( 
think, a little towards the Kaſt) where their Point; 
were blended together in a confusd manner. At the 
ſame time, every Stream, which before was white, ap. 
pear'd ſtriped with all the Colours of the Rainbow; 
but the moſt prevailing, Colour was a deep Red. It is 
impoſſible to expreſs the Beauty of this glorious Um 
brella, which cover d the whole Hemiſphere with its 
variegated Rays, the Colours of which ſueceeded one 
another in a regular Order. In the Center of theſe 
Rays was a confus' d Rolling, Agitation or Ebullition 
of a luminous Cloud, appearing like Smoak. In about 
ten Minutes (as I imagine) the Colours diſappear's, 
and the Streams began to retire from the Zenith ; pre- 

ſently after which, they would frequently dart and 
ſhoot with great Celerity up to the ſame Point, This 
 Darting and Flaſhing, together with a tremulous Mo- 
tion from all ſides of the Horizon, I obſerved till 12. 
And I am informed by others, that it continued till 
Four in the Morning. The moſt conſiderable Rays 
came from the Eaſt and Weſt. Next Morning we had 


a Fogg. 8 = 


The beſt Account which I can give of. this Phæuo- 
menon is this: I imagine a thin Cloud compoſed of 2 
Sulphureous Exhalation, hanging over us in the Air, at 

a conſiderable Height, parallel to the Horizon; the 
Length of it being very great from Eaſt to Weſt near- 
ly ; the Breadth of it (at firſt) not ſo great, but that 
we might ſee the Stars from under it td the North and 
South, The North Side of it, I ſuppoſe, firſt took 


Fire, 


- 


(as) | 


Fire, and ſhot its Streams or Flames perpendicularly 
upwards, which being undiſturbd by Winds, muſt ap- 
pear ſtreight and pointed at the Top. The Baſes muſt 
make an Arch: by the Rules of PerſpeCtive; For, I 
think, an Horizontal Right Line, of a vaſt Length; and 
at a great diſtance from us (ſuch as I take the Northern 
Edge of this luminous Cloud to have been,) ſeen at a 
confiderable height in the Air, muſt appear bent down 
into an Arch. On a ſudden the Fire-propagmted it ſelf 
to all parts of this Vapour. The whole Heaven muſt 
then appear cover d with the ſame Streams; whick tho“ 
really parallel to one another, muſt appear bent into a 
Cupola, The ſhooting and darting; of theſe Flames, and 
W their Concourſe, together with a Smoak proceeding 
= from them, muſt give that-confus'd Cloud which was 
obſerved in the Center of this Canopy. The regular Diſ- 
poſition of the Colours in _ Stream, perhaps, you 
may account for. Tthink, the Red appear'd at the right 
hand in all of them. Somewhere in the Philoſ. Tranfact. 
I have met with an Obſervation of an Aurora, in which 
the Streams were colour'd only where they met, or 
eroſs d one another. Whether the Light of one Stream 
= paſling thro another, may not be ſeparated into Co- 
lours by Refraction, I will not determine. You may 
W think of a better Solution. If the Altitude of the Top 
of the Arch in the North had been taken here, and at 
the ſame time at another Place upon the ſame Meridian, 
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= whoſe diſtance is known, from thence I imagine, the 
= 2 of the Cloud (as I call it) might have been cal- 
= culated, | 3 | 2 5 
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I am, Ce. 


Mu. Hallett, 
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VI, The ſame Appearance deſcrib'd ; by Ichn iſ 
Hadley, Eſq; F. R. S. 8 


HE Royal Society hath received ſo many and ſo full 
IcAccounts of the frequent Northern Lights, which 8 
of late Years have been ſeen in Europe, and particularly 
of that remarkable one of the 87h of October laſt, that 
it ſeems needleſs at preſent to give a minute De- 
| ſcription of the whole Appearance. I ſhall therefore 
only take notice of a few Particulars, which either 
have been omitted by others, or by ſome remarkable 
Circumſtances attending them, ſeem moſt likely to be 
of uſe to thoſe who employ their Thoughts in attempt- 
ing to diſcover the Nature and Cauſes of theſe Phe- 


a—_ ¾ õV 5 
I The firſt ſight I had of this Appearance, was about 
half an hour after Seven of the Clock; at which time 
it had nothing remarkable to diſtinguiſh it from thoſe 
others which had been obſerved almoſt every Evening 
for ſome time, except a dusky Redneſs arifing fromthe 
Weſtern Extremity of the luminous Arch ; and that at 
the ſame time there was ſeen another like hazy Arch 
low to the Southward, fainter, but more ſteady than 
that to the North. I judg'd the higheſt Point of it 
to be ſomething more elevated than the Sun at Noon 

about the Winter Solſtice. W 
In a ſhort time after, the Northern 


Arch was riſen 


conſiderably higher from the Horizon, and continued 
to advance towards the Zenith, till 8; when in one 
part it paſsd among the uppermoſt Stars of Caffopein, 
and in another cloſe below the bright Star in the Harp. 


The 


( 147 ) 

The Heavens underneath look d Clear, and-of a dark 
Blue, having no reſemblance either of Dawn or dusky 
Cloud, and the Pyramids of Light ſeem'd to ſpring 
immediately out of the pure Sky. The Arch it ſelf 
vas very irregular, being full of Notches, ſome great- 
er, ſome leſs. The dusky Red on the Weſt was chan- 
ged to a light Crimſon, and was anſwer d by the like 
Colour on the Eaſt. The Rays iſſuing from both Ex- 
W tremities, were thick and bright, appearing, as if chere 
S were ſeveral one behind another. They were alſo ge- 
nerally longer than the reſt, and pointed eonfiderably 
to the South of the Zenith. After 8, the Northern 
Arch retir'd again downwards, till it came among the 
Stars of the Great Bear; when the whole Scene was 
changed on a ſudden, and Rays were darted up from all 
fides, and form'd that Crown-like, or Star-like: Figure 
which has beey ſufficiently deſorib ed. 
The intermediate Area {left between the innermoſt 
Extremities of the Rays coming from different Quar- 
ters, whieh very rarely, if ever, joyn d) was of an ir- 
regular Figure, commonly inclining to an Oval, whoſe 
longeſt Diameter lay Eaſt and Weſt. Sometimes it ap- 
pear d as clear Sky, at other times was filfd with a thin 
= white Cloud, and that Cloud was often divided into two 

Parts, by an uneven crooked Line, running likewiſe 

Eaſt and Weſt. eiii e em ee: 
The Rays which immediately ſurrounded this void 
pace, were of no great Length, and very unſtable : 
Let two or three times, when they continu'd ſteady e- 
nough to afford an Opportunity of conſidering them 
attentively, their outermoſt Extremities were ſenſibly 
carried Southwards, the Center it ſelf remaining, to 
& 2ppearance, fix d. 


The 


plaſhings 
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faint, and very tranſient Whiteneſs, which preſently 
 vaniſh'd, and was quickly renew'd, uſually in the ve. 


niform; but all very irregular and broken. _ 


enough to determine. 


I could judge by my Eye, was very near a Star of the 
fifth Magnitude, placed by Hevelius at the End of the 


was at the Northern "Point of an Heſcelot Triangle, 


in pro 
the Triangle made between that and the two forementi- 


Diſtance being not much alter d. At Ten, it was di- 


* 


: (148) 
The Southern Quarter was fill'd with continual if 
Light. Theſe followed one another very 


* 


quick, and were propagated upwards from the afore. i 
mention'd Arch with great Swiſtneſs, each of them 


leaving in ſome parts ot the Space it paſs d through, 4 


ry ſame Track, by the next ſucceeding . Flaſh. Vet 
none of thoſe Tracks were in any degree direct and 1. 


The Central Figure ſometimes diſappeard for 4 
while, and then returned again. Whether it always te- 
tained the ſame Situation with reſpect to our Horizon, 
I cannot depend on the Exactneſs of my Obſervations 


— 7 


About half an hour paſt Eight, the Center, as well a 


Lixard's Tail, whoſe preſent Right Aſeenſion is about 
3319, and Decl. 36“ and an half N. At Nine, it 


whoſe Baſe was a Line joyning the Star in Pegaſus 
Shoulder, calbd Scheat, and the brighteſt of thoſe in 
his Knee; the Perpendicular from the Center being 
portion to the Baſe, about as 3t0 2. At oh. 15! 


ond Stars was become Right-angled at Sebeat, the 


realy between the Zenith and Anaromeda's Head, 
at a Diſtance from this Star not ſenſibly different 
from what it had kept from the Northermoſt of the 
Two forementiond. 7 


- 4. 7 9 


Ae- 


WE 
; 


T7 - 
According to the firſt of theſe Obſervations, the 


Central Point muſt have been very near the Meridian, 
and about 15? South of the Zenith of the Place where 
1 was; which is a few Minutes directly North from 
Lan. The three laſt agree pretty well with one an- 
other, to carry it between 2 and 3 Degrees further 
W cSouthward, and to give it a pe icular Diſtance of 

zor 4 Degrees of a great Circle from the Meridian 
Faſtward. Logs 


In the remarkable Appearance of this kind which 


happen'd the 6th of March 171;, I obſervd the like 
Center at near half an hour after 7 O clock, to be 
ſomething nearer the Zenith, than the bright Star in 
the Northern Head of the 7wizs, and to be more 

Eaſterly by about half the Diſtance between that and 

the Star in Pollux's Head. By comparing this Obſer- 

vation with the 41 194 at that time, the 
Center appears to have been about 16 or 17 Degrees 
from the Zenith, and about 2 or 3 diſtant from the 
Meridian Circle towards the Eaſt. . 


VI. De 


( 


_ — 


vn. De 4 phenomeno Genevz viſe, B ft 
yiri Clariſimi Domini Johannis Luderie Ca. 
landrini, Math. Prof. Ordinar. - Cann, ad 
— oY * S. Seccr. 
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bdDuabam Geneve Kal. Nov. 126 


IE Saturni | Mens Occobris, hork ſextâ & 
dimidia veſperrina, Aurora Borealis fulgere 
| cœpit, Phznomenon vobis quidem ſatis familiare, nobis 
verò ex ſeniorum ſententia plane novem, ſed tam il. 
luſtre, & circumſtantiis à vulgaribus in Tranſactioni. 
bus %pe deſcriptis tam diverſum, ut de eo audill: 
fortaſſe non pigebit. 
Primo quidem, qua hora dixi, Arcus lucidus viſus eſt, 
cujus medium ſtabat in Horizontis Septentrione, extre- 
mitates ad Arcturum in Occaſu, & ad Pleiades in Ortu, 
409? altus; lucidus ſatis, ut Solem è Septentrione jam. 
jam ortum ire diceres; ſed hic nihil eſt novi. 

Poſt horam ſeptimam, quaſi violenti incendii flam- 
mæ, vel continua fulgura totum albicantis arcus locum 
occupaverunt. Serpebant ex Horizonte ad coli forni- 
cem haud abſimiles veri furni flammis, extremitates 
arcus rubicundo atrove fulgore vulgum terrebant, ipſz 
flammæ in atrum fumum deſinere videbantur, ita ut 
diem Domini inſtare mulierculæ non dubitarent. Cc 
leſte hoc incendium pluſquam horam duravit; Sceni- 
que mutata, ex Horizonte exilire columnas, quæ ad 
Zenith pertingerent, viſum eſt: Ex eadem ſupradidi 
bafi, corona in extremitate Phænomeni tum occidente 
& cornu Tauri inferiore ab altera parte ſurgente, co. 
lumnæ plus minuſve latæ, 60 aut 70˙ altæ, tria vel 
qua- 


(usr) — 
quatuor minuta durantes, paulatim evaneſcentes, vel 
prius in igneum colorem verſz ; poſt aliquod tempus 


ceſſarunt columnæ: tum Aurora Borealis ut primum 
flulſit, cui ante decimam ſucceſſerunt flammæ vehemen- 
W cores quam prius, quibus ceſſantibus columnæ circa 
undecimam viſæ ſunt, magis diutinæ, & 1207 ple- 
 rumque altæ: Rurſus Aurora, mox flammæ, poſtea 
columnæ, atque ita ad tertiam uſque, qua videbantur 
adhuc Phznomeni relliquizsSoÞþ ” 
Ultra luculam, quæ ſemper Septentrionalem, quam 
dixi, cœli partem illuſtrabat, majoris Urſæ ſtellæ parum 
ſulgebant. E Veſontio, quod go milliaribus hinc di- 
lat, eodem modo viſum fuiſſe Phxnomenon accepimus. 
S Arſit interea unum ex illis Meteoris, ſtellz cadentes 
ditum, quod ultra Phænomenon arſiſſe viſum eſt. 
Ex reflexione Solaris luminis à partibus Atmoſphæræ 
Borealibus congelatis Auroras Boreales formari di- 
ctum eſt : Sed flammas adeò notabiles quo pacto ex- 
plicentur non video. Si ab exhalationum incendiis or- 
tum hoc Phænomenon cenſeatur; Aurora Borealis 
Phænomeni comes, columnæ, duratio Phænomeni, & 
ipſius in eodem loco ſtatio, negotium faceſſent. 
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VIII. Anu Account of 2 preternatural Bony Sub. 
 Plance found in the Cavity of the Thorax, con- 
municated in 4 Letter to Dr. Rutty, by My, 


N Tueſday, May the 1oth, 1726, 1 open'd the 


Body of a Perſon, who dy'd the foregoing Day 


of a Peripneumonia ; in the right fide of whoſe Thorax 
I found an offeous Subſtance about the fourth of an Inch 


thick, ſix Inches long, and three broad, extending it ſelf 
underthe third, fourth, fifth and ſixth Ribs, cloſely and 
ſtrongly connected to tlie Perieſteum of the Ribs, and 


the Tunica propria of the inner Intercoſtal Muſcles, by 
Fibres which ſhot from a ſtrong and thick intervening 
Membrane, which cloſely adherd to its outer Surface 
or Back, and was continu'd over its inner likewiſe, 
thereby forming a Capſula for this præternatural Sub- 
ſtance. Its upper Edge lay immediately below, and 


was contiguous to that Part of the Ribs, where they be- 


come cartilaginous: The Membrane that adher d to, 


and cover it, continud thick ſome diſtance from it, 
and gradually grew thinner, and was at length loſt in 


the Pleura; from whence I judg d this extraneous Body 
to have been form'd between the two Lamellæ of that 
Membrane. The Lungs ſo ſtrongly adher d to its In- 


ſide, that upon ſeparating them, part remain d to it: 
Upon cutting into which, I obſervd all the Cells 
ſtuff d with a thin, but ſomewhat digeſted Pus. 
Upon farther Enquiry, I found on the ſame fide, to- 
wards the Back, another Subſtance, but perfectly Bone, 


inveſted as the former, with a ſtrong and thick Mem- 


brans 
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brane, and by the Fibres which ſhot from ic, tied to 


the Body of the Vertebræ, and the fourth, fiſth 
and ſeventh Ribs, and Intercoſtal Muſcles. 


„ fixth 


Its Back or Outſide was convex, agreeable to the 


concave Surface of the Ribs, which had made In- 
dentations on that part of it where they preſs'd : Its 
Inſide was concave as the Ribs; the right Lobe of 
the Lungs ſtrongly adhered, part of which for that 
reaſon remained to it after Separation: Its Length was 
about ſeven Inches, Breadth about three from Edge to 


Membrane running from it, which gradually thinning 
vas at length loſt in the Pleura; from whence I judge 


this extraneous Subſtance to have been formed as the 


forementioned. 


ä 


BY * Since Mr. Giffard has not inſerted the Particulars 


of this Gentleman's Indiſpoſition, I ſhall add, that 


upon Inquiry, I have ſince been inform d, that he 
« was troubld for ſome Years with a ſhort Cough, 
„which latterly was accompanied with a difficulty 


© of Breathing, and great Labour in Infpiration ; and 
“ ſome time after, with a Weight and Pain on the 


more, brought on the Peripneumonia, of which he 
died in a few Days. The Riſe and Succeſſion of 


* thoſe different Symptoms proceed © naturally 


from the Formation and Growth of this przterna- 
E * tural Body, as well as the particular part of the 
* * Thorax where it was lodg d, that it is entirely need- 


leſs to ſay any thing more upon them. 


W. Rurrx. 
IX. 4 


Edge: Its Thickneſs, in ſome parts a third, in others 
a fourth of an Inch. It had, as the former, a thick 
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IX. Ob ſervatio de Succinea Gleba, Plante cujuſ- 


dam folio impreguata, rariſſima. Auctore 
D no. Johanne Philippo Breynio, M. D. R.S. S. 


Nter Corpora Naturalia Succinis à Natura incluſa, 
illa longe rariſſima eſſe, quæ Vegetabili Regno 


ſuam debent originem, confitebitur mecum, opinor, 
quicunque Naturæ Curioſorum Pinacothecas, inque iis 


Succineas Gazas, non levem ipſis conciliantes ſplen- 


dorem, accuratius inſpexerit, Authoreſque de his re- 


bus tractantes diligentius excuſſerit. Hæc inter au- 


tem cæteris Plantarum perfectiorum partes, ut folia, 


ſeminum receptacula, flores, fi qui inveniuntur, &c. 


raritatis palmam præripiunt. 


Hujus rei ratio procul dubio eſt, quod ex recentiorum 


mente, Succinorum officina naturalis, loca ſint ſubter- 


ranea, quorſum partes Vegetabilium, utpote terrz 
ſuperficiem inhabitantium, ægre et non niſi caſu, eo- 


que rariſſimo pertingere poſſunt; cum Inſecta, quamvis 


etiam in aere viventia, tamen, ut ſe à frigore, aliiſque 
aeris injuriis defendant, vel alia etiam de cauſa, ſponte 
ſæpius rimas, hiatus et cryptas quzrant et ſubeant ſub- 
terraneas, & ad ſepulchrum properent, ubi à Succino 
adhuc liquido irretiuntur, involvuntur, ſuffocantur, 
cumque eodem in ævum duratura rigeſcunt. 

Ejuſmodi glebam, quæ folium hujus note in ſinu 
ſuo fovebat, nuper Menſe Octobri præterito mihi ex 
hibuit & examini ſubjecit meo hic Gedani Mercator 
quidam natione Britaunus, Philippus Benlows, qui ear 

8 dem, 


_ 
= 
=. 
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dem, inter alia Succina nactus, maximi, imo pluris 
quam triginta aureorum æſtimabat. 8 


4 


Hzc ovalis ferme, ſed compreſſæ erat figurz, & mag- 
nitudinis quæ inIcone Fig t 1. adjuncta exprimitur,quar- 
tam Unciæ partem craſſitie æquans, illius generis, quod 
falernum, a ſimilitudine vini, ſalutatur Succinum, & 
quidem ſatis perſpicua & pura, neque vel leviſſima fraudis 
macula conſpurcata. Includebat per totam ejus mediam 


longitudinem exporrectum Folium aliquod Botanicis 


pennatum, quibuſdam etiam alatum, quamvis minus 
rede, dictum; quod eleganti ſane ſpectaculo, obſcurum 


quidem, ſed aureo colore coruſcans, a reflectione & 


refractione radiorum Juminis, oculis ſpeRantium clare 
ſeſe offerebat. Folium hoc non integrum, ſed utraque 
extremitate mutilatum erat, ut ipfa indicat figura, quin. 
que conſtans foliolorum oblongorum, utrinque non ni- 


hil acuminatorum paribus ſ. conjugationibus, quorum 


quzdam erant ex parte exeſa et mutila, in coſta com- 


muni æque fere à ſe invicem diſtantibus. Situm erat 


in plano horizontali, quod in eo foliorum genere fami- 
liare eſt, præterquam, quod foliola obliquitate aliquan- 
tulum ab eo deflecterent; nequaquam vero conjuga- 
tiones foliolorum decuſſatim poſitæ vel ullo modo vide- 


bantur, quod in foliis, quæ conjugata Botanicis dicun- 


tur, ſemper obtinet; ut adeo folium hoc ex compoſi- 


torum pennatorum genere eſſe, nullum mihi amplius 


reſtet dubium. Cujus autem exacte Plantæ ſpeciei ſit 


= determinare vix licet; quia multæ ſpecies hujus fami- 
liz, foliis veſtiuntur ſibi adeo ſimilibus, ut etiamſi 
recentia, difficile ſit à ſe invicem diſtinguere; accedit, 


quod nec venulæ foliolorum, vel oculis Microſcopio 
armatis appareant, utpote quæ a Succino olim liqui- 


do obliteratæ & quaſi incruſtatæ erant. Quam proxime 


autem accedit ad Securidacæ ſecundæ, Claſii, {. Coro- 
nillæ 
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nillæ herbaceæ, &c. Tonrnefortit, quæ in dumetis 


Pruſiæ ſatis ſamiliaris eſt. Ab altera parte, inter bina 


foliola, aranea ſatis clare conſpicitur; ab altera vero par. 


vula muſca, fed hæc non niſi oculo lente armato. 


Non memini me apud ullum Authorem folii hujuſ- 


modi in Succino pennati inveniſſe mentionem, prz- 


terquam apud Michaelem Mercatum in nobili iſto o. 
pere Metallothecz Vaticanz titulo inſcripto, & immor- 


talibus Archiatri Pontificii Fohannis Marie Lancifii meri- 


tis 2 ſitu, oblivione & interitu liberato. Ubi, pag. 89. 
inter alias elegantium glebarum Ranam, Piſciculum, La- 


certulam variaque Inſecta continentium Icones, una e- 
tiam reperitur, quæ folium ejuſmodi pennatum paulo 


minus, ſed ob integritatem rarius & elegantius, octo con- 
jugationum, foliolo extremo impari coſtam claudente, 


includit quod parvum & tenellum Coronillæ herbaceæ, 
flore var io, Ti ournefor 


tis, folium egregie exprimit, quam 


vis etiam non male ad Onobrychidem ſecundam, Claſi, 


quæ pariter Pruſie indigena eſt, referri poſſet. 
_ Idem Mercatus aliam ibidem delineat glebam parvo 


in tenuia ſegmenta diſſecto folio, plantæ cujuſdam, forte 


unn ½ ——I1᷑[V > 
Interim tamen cum glebas memoratas, in laudatoMer- 


cati libro ſaltem, ſummo licet ſtudio delineatas, non vero 


ipſas viderim, præterea figurz Ranz majoris, Lacertulæ 


 &Piſciculi,non levem mihi artificioſæ fraudis excitent ſuſ- 
picionem, ego equidem pro genuitate earum vadium in 


me ſuſcipere nollem; quia notum eſt affatim, Artifices, e- 
juſmodi res adeo artificioſe Succinis poſſe includere, iiſ- 
que non nimium Curioſis imponere, ut non niſi ab exper- 
tiſſimis & oculatiſſimis poſſit detegi fusus. 


X. Ob- 
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Xx. obſervatio Defectus Solis babita Patavii VII. 
Cal. Octob. 1926. 4 Viro Cl. Domino Johanne 
Poleno, Ar. © Pr 9 X. S. S. | 


| 7-7 —_ 
1 


F 25 25 Tnitium Defectus hoc tempore nullum ap- 
parebat: tum poſt tempus hoc 
insgruerunt denſæ nubes. 

Dig. Obſeur. 
19 5 [ 
31 48 Tegitur maxima earum, quæ conſpicie- | 
| bantur in Sole, Macula, inter- 
media inter minores duas alias 


Di _m cur. 


49 Crelcebat certe 1 anti in So- 
= = lari Diſco, ut trans nubes ap- 
parebat: mox vero cum den- 
ſiores fierent nubes, atque Sol 
ad Finitorem properaret, ni- 
hilquicquam amplius licuit 
obſervare, _ 


( 188 


XI. Obſer uat io Defetius Lane habita (tubo optico 
prime nore, longo pedes Pariſienſes ſeptem) Pa. 
tavu VI. Id. Octob. "vw ab codem Viro Cla 


16 16 44 penumbra diluta. 
18 54 Penumbra denſior. 
21 19 Umbra ad Lunz limbum. 
* 35 Attingit Mare Humorum. 
35 47 Attingit Grimaldum. 
38 34 Diſtat a Tychone diametro Tychonis 


ipſius, & Grimaldum tegit tertia ejuſ- 
dem Grimaldi parte. 


50 40 rere attingit pitatum. 
17 , 4¹ Lansbergium tegit. 
45 Attingit Reinoldum. 
4 56 Attingit Fracaſtorium, & Galileum. 
25 53 Attingit Mare F ecunditatis. 
39 6 Umbra proxima eſt ad Reinoldum, te- 
1 5 * partem tertiam Maris Fœcunditatis 
46 Grimaldus emergit. 
54 53 Grimaldus Jam diſtabat ab umbra dia- 
metro majore ſui integra. 
18 5 44 Gaſſendus totus modo extra umbram, 
Mare Fœcunditatis dimidia cirtite! 
parte detectum, inter dehiſcentes nubes 
_ videbantur. 
Quæ nubes ad 88 deinde coactr 
occiduam Cæli partem penitus obumbra- 
vere; neque Luna poſterius apparult. 
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f XII. Two newly diſcover d Arteries in Women, 
| going to the Ovaria By My Ranby, Sur- 
geon to bis Majeſty's Houſbold, F. R. S. 


(* Ometime ago I preſented the Royal Society with 
Ja Deſcription of two * Arteries, which ariſing 
ſrom the Aorta, and ſending Branches to the Glandula 
Renalis, then deſcend to the Teſticles. And I have 
ſince found the fame Arteries in Women, deſcending 
in the fame common Capſala with the Spermatick 
EB Artery and Vein, to the Ovaria. Theſe Arteries very 
probably are what the late Excellent Anatomiſt Yalſalva, 
took for excretory Ducts of the Glandulæ Renales, 
the Diſpoſition and Progreſs of theſe being very much 
alike to what has been aſcrib'd to thoſe ſuppoſed Ducts. 


22 — 


. Phil. Traaſ. No. 387. 


FINIS. 


. 


4 _ — 8 
Do 7 J. EN 7224. 


—— — 


. — nnn. TEC". "BE OP _ 


- — — — 2 — —— — — 
— — — — — — — — 


— 


6 —̃ —— 


— 


— — — — 


— — 


. RE. a — 


2 


i e 7 OI - bp 
K PHILOSOPHICAL 
7 TR ANSACTIO NS 


n 


—— Cc. 


* 


For the Months of November, and December. 1726. 


—— 


— 


— - - = — '\ — _ 3 — * 

4 : * =_ — — — — — 8 2 * 
d 9 — SD — . - _ . . . 5 — 2 > — — 

— — — — — 2 — => — — -—- = - — — — 8 — 
- — —— — 
"IIs . _ ——— — ———— ——— — — — OY — n I — 2 
* — — p > * * 4 a ho — 4 — — — _- - 
. 1 — — , - -——_ a — 20 — ——— 
__ =4 * "= . ” * — - * 8 + > 
a, Wet, = a 4 92 . * 2 3 p * 8 . . N b 


The CONTENTS. 


W 1. 4 ſhort Account of Negativo-affirmative Arithmetick, 
5 Mr. John Colſon, F. R. S. 


: - — 
— — 
— r 


% 
o - -> 
= 
—— * 
— 


oy x 


— — 


II. Eclipfis Lune obſervata Romæ, ad radices Collis 
= Quirinalis, vocte ſequente diem 31. Octobris, 1724; 
per clariſimum Virum Franciſcum Blanchinum. Ex 
Epiſtola Rev. & Cl. Viri, Johannis Baptiſtz Carbone, 
S. Jeſ. ad Iſaacum Sequeyra Samuda, M. D. R. S. S. 
Coll. Ad. Land Zoe „ 


— —y— — 


1 oh 
— — my = = 
— — - ” — — — . 
yo CO —ͤ— —— — — — 2 of ? 
- "— ws HI" —— — —— ——ꝛ —— v oO, quo” 1 „ —O — 
4 IV 1 I FF IR», he "3 A — 1 A % PEAT 
- F 9 - < * > - abt © e- — „ — — x - 
= 71 — 
= \ * a o — _ g — — A 
— P >< - « wg - — _ n = 7 
=_ _ * 8 — — — — _ ——— i ey 
— = - * — 0 2 Sort + Das 
> — _ N 5 2222 
— ph e vow — 9 _— 


F III. Obſervationes aliquot C ircum-FJovalium habite codem 
= Anno 1724; per eundem Cl. Blanchinum. Ex eadem 
Epiſtola. g es | 


IV. Obſervatio Lunaris Eclipſeos Albani habita poſt Oc- 
caſum Solis diei Dominice 21 Octobris, S. N. 1725. 
Ab eodem. Ex eadem Epiſtola. 


V. Conſpeftus Maculæ Platonis in Luna, clo clariſſimo, _— 
nocte ſeguente diem 16 Auguſti 1725, hora prima poſt "i 
Occaſum Solis, Romæ in Monte Palatino, per tubum 
SING opticum 
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I. A. ſbor ; Account of Negativo-affirmative Arith- 
metick, by Mr. John Colſon, F. R. 8. 


HE Uſefulneſs of this Arithmetick conſiſts in 
this, that it performs all the Operations with 
more Eaſe and Expedition than the common aAffirma- 
tive Arithmetick, eſpecially in large Numbers: And 
tit differs from the common Arithmetick chiefly in this, 
tat it admits of Negative Figures promiſcuouſly with 
the affirmative. Theſe negative Figures are diſtinguiſh'd 
from the Affirmative, by the Sign - placed over them. 


Thus 3709286573961472 is one of theſe Numbers, 
W which may be converted into its Equivalent common | 
@ Xunber 2308726432039468, in this manner: 


i 
a, 
I 


3009006503000 470 
Oo7ooꝛ 8007096 100 


2308 726432039468 


= (r.) Write down all the affirmative Figures by 
= themſelves, putting a Cypher in the place of every 
negative Figure. (2.) Write down all the negative 
figures by themſelves, putting a Cypher in the place 
od every affirmative Figure. (3.) Subtract the laſt 
& Number from the firſt, and the Remainder will be a 
common Number, equivalent to the given negativo- 
affirmative Number. See the Operation above. 
hut the readieſt practical Way of performing this 
E Pedution in any given Number, will be in this man- 
ner: Begin at the left hand; and going over all the 
Figures in order, obſerve theſe Rules, (1.) An af- 
Y firmative 
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5 (4) 
firmative Figure before a Negative muſt be diminiſh; 
by an Unit. (2.) A negative Figure before an Afﬀirmy. 
tive, muſt be changed into its Complement to 10. 
(3.) A negative Figure before a Negative, muſt be 
changed into its Complement ro 9. All other Figure, 
muſt remain unchanged, and a Cypher is always tg 
be underſtood where there is no ſignificant Figure, 
The ſign of the Cypher is neglected ; but where there 
is occaſion to conſider it, it is always ſuppos'd the ſame 
as the Sign of the following Figure. Thus the negat;. 
vo- aſſirmative Number 729586455982001730 is im. 
mediately reduc'd to 710585 545977998330; and 
ſo of all others. „ e 

But on the contrary, common Numbers may be re- 
duced to negativo-affirmative Numbers a great variety 
of Ways, by ſubſtituting inſtead of the Figures 1, 2, 3, 


4. 5. 6, 7, 8, 9, their reſpective Values 199 18, 17516 


15, 14, 13, 12, 11, in any places at pleaſure. But the 
moſt uſeful Reduction of this kind is what I call 4 Re. 
duction to ſmall Figures, which conſiſts in throwing out 
all the lar, res, 9, 8, 7, 6, out of any given Num- 


ber, and i Jucing in their room the equivalent 
fmall Figures 1 1, 12, 13,14, reſpectively. Thus 
182937462 may be reducd to 223143542, conſiſting 
only of ſmall Figures. But this Reduction may be 
perform d more readily by theſe Rules following. 


(I.) A ſmall Figure before a large Figure muſt be 
increaſed by an Unit. (2.) A large Figure before a 
large Figure mult be changed into its negative Com- 
plement to 9. (3.) A large Figure before a ſmall Fi- 
gure muſt be changed into its negative Complement 


to 10. Other Figures are not to be changed; and 5 
will be ambiguous, being to be eſteemed either large 
5 or 


N 1 
or ſmall, according as the Figure following is either 
@ large or ſmall. Some Examples of this Reduction ſhall 


| 4 here follow, both in whole Numbers and Decimal Fra- 
$ ions, F 


K — ww „ ow 


es» ˙ oo# as 


129528960739957 = 1331 531041340043 


g260872395,87294 = 11341132404,133 14 
or (9 92508 7239587294 = (10) 1134113240413 314 


(m) 387916407953, Kc. = (m) 412124412153, &c. 


It is to be obſerved, that in this laſt Example the 


| Numbers are what I call interminate, or Approximati- 
ons only; that is, the firſt and moſt valuable Figures 


re expreſs d, and all the reſt (whether finite or infi- - 
W nite in Number, whether known or unknown) are o- 


mitted as inconfiderable, and infinuated by the Mark 
# &c. Alſo the Index m before the Number ſtands for 


ſome Integer, expreſſing the Diſtance of the firſt Figure 


3 or 4 from the Place of Units; which Integer is ei- 


© ther affirmative or negative, according as the ſaid firſt 


Figure ſtands in integral or fractional Places. The 


Example immediately before is a particular Inſtance of 


this. 


And thus much by way of Notation: To proceed 


therefore to the Operations to be performed with theſe 


Numbers, whether reduced to ſmall Figures or not; 


and firſt of Addition. . 
Place the Numbers to be added juſt under one ano- 
tber, obſerving the Homogeneity of Places, as in com- 
mon Numbers. Then beginning at the Right Hand, 
collect the Figures in the firſt Row or Column, ac- 
oording to their Signs, and place the Reſult under- 
T3 neath: 
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neath : And ſo ſucceſſively of all the other Columns 
ner d OE DO OT PR 4 
But if at any time this reſult cannot be expreſs'd by 
a ſingle Figure, it may be writ down with two or more 
Figures, obſerving the Homogeneity of Places, and then 
the Sum may be collected over again. But to (aye 
this trouble, it will be ſufficient to reſerve the Figure 
in mind which belongs to the next Column, and col 
lect it with the Figures of that Column; as in Ex. 
— ² ˙•ům mm.. a. _. ...--; 
If the Numbers to be added are reduced to ſmal 
Figures, as in Example 3, their Addition will be very 
ſimple, and the Sum may alſo be exhibited in ſmall F. 
gures, by an eaſie Subſtitution of Equivalents, where 


there is occaſion. 


i (20 


250384263 * 


70982 130 43598273651 


— — — —— 


953364212 1864643894 


OY 


(m) 2153140431213, &c. 
(wm) $0420 31425512, &c. 


(m-1) 43102310241 „. 
(11-2) 51342110321, &c. 
(1-35 2130421032, &c. 
(1-4) 132021224, &c. 
(-f) 132243 715 &c. 


—— 


(m+1) 133332141 34312, &c. 
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Subtraction in this Arithmetick is reduced to Addi- 
tion, by changing all the Signs of the Number to be 
ſubtracted. 


Thus, if from (») 72938429637, &c. we are to 
ſubtract (#-2) 8 107359 26, &c. the Remainder will be 
found as in Example 4. = 

| (4) 
( 72938 429637 &c. 
(1-2) 810735926, &c. 


0 737471 54343 &c. 


Thus in all Cafes will Addition and Subtraction be 
eaſily performed: But the chief uſe of this Method 
will be, to eaſe the trouble of prolix Multiplications. 


And here, as well as in Diviſion, the firſt and moſt va- 


luable Figures may be firſt found, and conſequently the 
Product may be continued to as many Places as ſhall 


be required, without finding any unneceſlary Figures; 


which is a convenience not to be had in the ordinary 


way of Multiplication. 


Let it be propoſed to Multiply together the Numbers 
8605729398715 and 389175836438, which reduced 


= to {mall Figures will be 11414331401315 and 4112 


24244442. Write down theſe two Numbers one un- 
der the other upon a ſlip of Paper, with the Figures 
at equal diſtances, and then cut them aſunder. Take 
either of the Numbers for a Multiplier, and place it 


over the other in an inverted poſition, ſo as its firſt 
. Figure 
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Figure may be juſt over the firſt Figure of the Multi. 
plicand. 3 


Moveable Multiplier 
⁊ hb ih 


. Multi plicand 


1141433 7401315 


4561 7 91 8 25498 64506 2606080 


11113 1124 2632 1 2311 


8 


— i. Am. ll. 


Product = 465086193 7096017072 


its firſt Figures may be over two of the firſt Figures of 
the Multiplicand ; and collecting their two Products 
 Caxir+:ix1=5) put their Reſult underneath in the 
next place. Move the Multiplier a place forwarder; 
and collecting the three Products (4x, +1 xibix= 


16) put the Reſult uncerneath, as in the Example. 


Move the Multiplier, and collect the four Product; 


(4xi+S1x4+1%x1+2x1=1r) which write under- 
neath as beſore. And fo proceed by one ſtop at 4 


time, as Jong as any Figures of the Multiplier can be 


over any Figures of the Multiplicand. Laſtly col- 
lect the Product into one Line, which being reduced 
to a common Number will be 3349 1419369039969 
ALLELIC, WD 
From this Proceſs it may be obſerved, that at e- 
very new Situation of the moveable Multiplier choſe 
Figures only are to be Multiply'd together, each by 
each, as are found over one another. And this Mat 
tipli- 


8) 


| Moveable Multiplier 
thhhhribetciib 
Multiplicand 8 
1141433140135 


—— — — — — — — 


place the moveable Multiplier inverted in ſuch a 
manner, as that its laſt Figure 2 may be juſt over 5 
the laſt Figure of the Multiplicand. Multiply theſe to- 
gether (25 10 ) and ſet down the laſt Figure of 
the Product o juſt under, reſerving the firſt Figure 1 
for the next place. Then move the Multiplier a place 
forwarder, fo that two of its laſt Figures may be 
over two of the laſt Figures of the Multiplicand, and 
then Multiplying and collecting -you will have 
Ib3Ix1+4x5=17. Set down 7 in the next place 

of the Product, and reſerve 1. At the next remove 
you will have i +2 x3 +4x1+4x5=3r. Set down 
1 and carry 3. Then 3+2xi+4x3+4xi+3zx; 

= 75 = 37. Set down 7 and carry 3. Then 3 ＋2 x 
o+4X 14 4 * 3＋4 1 + 4X5 = 3 = 17. Set down 
7 and carry 1. And fo proceed as long as there can 
be any Figures over one another, and the Product will 
be found as before. „ „ 
This way of Multiplication is ſo eaſy, and may be 
made ſo ſamiliar by a little Practice; that it will be 
but little ſhort of Multiplication by Inſpection, and will 

doubtleſs ſeem very ſurprizing to thote who are on! 
acquainted with the common tedious way of Multipli- 
cation: eſpecially if we content our ſelves with a men- 
tal-preparation of the Numbers given, or only mark 
thoſe Figures that are to be changed, which by ſome 
Practice is eaſily atrained. 


The 


(167) 
tiplication is to be perform'd, and the ſeveral Pro- 
ducts collected, according to the Rules of Specious 


Multiplication, wherein like Signs will make —+, 
and unlike Signs will make — in the Product. This 
will always make the Products deſtroy one another, 
or at leaſt will depreſs and keep them low, and the 
Figures themſelves being always ſmall, the Reſult 
will be always ſmall, and often but a ſingle Fi- 
Fr 
When an Approximation only is deſir'd, or when 
the Product is to be produced to a given Number of 
places, the Operation may be continued one place 
farther, in order to obtain ſo many Places true as 
are required. For ſeldom any Correction extends 
beyond the place immediately aforegoing, and that is 
generally corrected but by an unite, and very often 
geeds no Correction at all; which will be of no 
ſmall convenience in the Multiplication of Decimal 
Fractions. 1 | 
In this Method we may (if we pleaſe) begin the 
Proceſs of Multiplication from the loweſt places, or 
from the right hand, as is uſual in common Arithmetick, 
and then the Correction may be carry*d on continually 
to the next place, and ſo the Product may be always 
comprehended in one Line, without the uſe of any Su- 
perfluous Figures. Of this I ſhall give an inſtance in the 
foregoing Example. b 8 = 
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The firſt of theſe two ways of Multiplication will 
be moſt convenient for interminate Numbers. As if 
we were to multiply (m) 307149741748, Cc. by 
(n) 183609712649, Sc. the Product will be found 
(mn) 563956758222, Sc. as may appear from 


the Proceſs following. 


o 15þE1forbbre (o) 


(m) 313150 


(m) 342352, Ke. 


— 


(m Ea) 644758378, 


Here the Index of the firſt Figure of the Product 
will be m + n, or the Sum of the Indexes of the 
given Numbers; but it would have been m + n+ r 
if there had been any increaſe from the Product of 
the two firſt Figures, or if there had been any corre- 
ction to have been made to the Cypher, which is 
underſtood before the firſt Figure of the Product. 
When both the Numbers to be multiply'd are inter- 
minate, as in the laſt Example, they ought to conſiſt 
of the ſame number of. Places, or otherwiſe the great- 
er number muſt be reduced to the leſſer, by cutting off 
the ſuperfluous Places : And the Product is not to be 
continued beyond the ſame number of Places. If but one 
of the number is interminate, the other muſt be reduc'd 
to the form of an interminate Number, either by cut- 
ting of the exceſs of places it it has more, or by tup- 
plying or ſuppoſing Cyphers, if ir has fewer places 
than the interminate Number. Then the fame reſtricti 
ons will take place as before. 

The Method of Diviſion in this Arithmetick will not 
be ſo ſimple or expeditious as Multiplication. After a 
tryal of ſeveral ways, I think this following will be the 
moſt commodious. Reduce the Dividend and Diviſor 

Z. 9 


TJ Do”, 
to ſmall Figures, and form a Tarifla or Table of all 
the Multiples of the Diviſor as far as 5. Compare 
theſe Multiples with the Dividend, and with the ſeveral 
Remainders after the Multiples have been Subtract. 
ed, by which means you will diſcover the ſeveral fmall 
Figures and their Signs, to be put ſucceſſively in the 
Cz >. oy 
To form the Table of Multiples, ſet down the Diviſor 
above, drawing a line, under which ſet down the Divi. 
ſor over again, putting t over againſt it. Add theſe two 
together according to the Rule for Addition in ſmall 
Figures, and put 2 over againſt their Sum. Add this 
laſt and the Diviſor together, and put 3 over againſt 
their Sum. Then add this laſt and the Diviſor together, 
and put 4 over againſt their Sum. Laſtly, add this 
and the Diviſor together, putting 5 over againſt their 
Sum. Thus will you have a Table of all the Multi- 
ples of the Diviſor, as far as will be neceſſary. 
Thus for Example, if (mn) 563956758222, &c. 


which the Quotient will be found (m) 313150342354, 
& c. = (m) 307149741746, Ke. . 


TABLE of Multiples. 


(n) 224410313451, &c. 
(n) 224410313451, &c. 
(n) 43322142 5302, &c. 


(n) 551231142153, &c. 
(n+1) 1334441251404, &c. 


| (n+) 1122051443245, &c. 


UG oÞ» UW 8 ti 


679 


Que = n) 313159342354, &c. 


— — — — 


gre = (m + n oh 1) 1444043242222, &c. 


551231142153, &c. . 


6? 8 


131324203} 35, &c. 


22441031345, &c. 


1523345 10T0, &c. 
2311427 &c. 


. 


335740477, &c. 


224410313, &c. 


171337324, &c 
| 1122051435 Kc. 


. ü 
351231, &c. 


12, &c. 
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The Index of the Quotient is found by ſubtracting the 
Index of the Diviſor from the Index of the Dividend, 
when the firſt Figure or Figures of the Diviſor are 
not greater than the like Figures of the Dividend. Thus 


1 Dn, 36 EE (m) 30,&c. When they are greater, 


then an Unit muſt be farther Subtracted from the Index 


of the Dividend. Thus Em) 313, 
e r 
NC. 


Now a little to illuſtrate this Proceſs, it may be ob- 
ſerved, that the Dividend 144, &c. or 56, &c. being 
compared with the ſeveral Multiples of the Diviſor in 
the Table, it is eaſily perceived that 55, &c. makes the 
neareſt approach to it, and therefore its correſpending 
Figure 3 muſt be made the firſt Figure of the Quotient, 
which I place juſt over. Under this I place its reſpe- 
ive Multiple, changing the Signs and collecting, 
becauſe it ought to be ſubtracted. Then the remain- 

der 131, &c. being compared with the Table, I find 
the neareſt to it (whether in exceſs or defect) to be 22, 
&c. or 18, &c. belonging to x. This therefore is 
made the ſecond Figure of the Quotient, and its Mul- 
tiple with the Signs changed is placed under, and colle- 
Qed with the laſt Remainder. The Reſult, or new Re- 
mainder 15z, &c. that is — 152, &c. or — 52, &c. 
being compared with the Table, the neareſt Multiple 
is 55, &c. belonging to 3, which 3 therefore is made 
the next Figure of the Quotient, but with the Sign — 
over it, becauſe this Remainder is Negative. And for 
this reaſon the Multiple 55, &c. 1s put down in its 
place without changing its Signs. The reſt of the 
Proceſs will be obvious enough, and if any ſcruple a- 
riſes about placing the Numbers, it may eaſtly be 5 
move 


Ts - 
moved by a little attention to their reſpective Indexes. 
In the Diviſion. of interminate Numbers, the ſame 
reſtrictions are to obtain, as are already mention'd in 
Multiplication. N „ 2 5 
And this may ſuffice for a ſhort Summary of Nega- - 
tivo-affirmative Arithmetick, as to the ordinary Ope- 
rations of Addition, Subtraction, Multiplication, and 
Diviſion. What improvements may be had from hence 
in the Extraction of Roots, whether of pure or affe- 
Red Equations, I ſhall leave to future inquiry. 
But all theſe Operations, whether in the common 
Decimal Arithmetick, or in this here compendiouſly 
deſcribed; and not only in Decimal Arithmetick, but 
in the ſeveral other Species, as Duodecimal, Sexage- 
fimal, Centeſimal, Sc. all theſe Operations (I ſay) 


may be much more eaſily and readily perform'd, and 


uith equal accuracy, by an Inſtrument I have contrived 
call'd Abacus, or the Counting-Table, which I hope ſhort- 
ly to communicate to the inquiſitive in theſe matters, 
and by which all long Calculations may be very much 
facilitated. In the mean time this ſhort account of Ne- 
gativo- affirmative Arithmetick, in Denary or Decimal 
Numbers, may be premis d, by way of Introduction to 
the knowledge and uſe of the ſaid Inſtrament. 


II. E- 


IL. E 27 Lune bf ervata Roma, at Falke 4 


Collis Quirinalis, nocte ſequente diem 3 1. Octo 


bris, 1724. per clariſſimum Virum Franciſ- 


cum Blanchinum. Ex Bpiſtola Rev. & Cl. 


Viri, Johannis Baptiſtæ Carbone, S. 1, iy 
Iſaacum Sequeyra Samuda, M. D. 


coll. Med. Lone. Lic. 


* 


Nitium umbræ veræ (quantum ſecerni 
poteſt a penumbra) apparere nunc inci- 


pit in limbo Lunæ, in ea parte diſci, quam 


7 7. peff Med, Nog. 


H. M. S. 
3 15 40 


ſecat radius A centro Lunæ ductus per r ma- 


culam Ariſtarchi. 
Cum nubes redderent Jileilidrem con- 


ſpectum macularum, curavi definire quan- 
titatem diametri obſcuratæ ope Micrometri. 


Nune igitur latent Digiti 3. circiter. Nam 


portio diametri A B Fig. 1. ab umbra libera, 


eſt partium 14, qualium tota Lunæ diame- 
ter eſt 18 +. 


Serenato tantiſper cœlo, umbræ limes 
tranſire videtur per Rheinoldum. Portio 


autem Diametri AB ab umbra non infecta 


eſt partium Micrometri 13. 

Umbræ limes tanto ſpatio eſt infra Gri- 
maldum (in tubo invertente objecta) quanta 
eſt diameter ejuſdem maculz Grimaldi. 


Tranſit quoque limes umbræ per Eudoxum 
& Ariſtotelem. 


3 32 40 


3 39 4 


3 59 40 


AB 


— - Dat. _= 


H. M. S. 


A B partes Micrometri 9. 3 54 40 
Umbrz limes pervadit centrum Maris 4 6 10 
Criſium, & ſtringit limbum maculæ Gri- © 
maldi. Portio vero A B immunis ab umbra 
æquat partes Mierometri 8 +. 


Sirius ad Meridianum appellit clarid me 4 7 53 

Totum Mare Cxiſium jam latere incipit, 4 12 40 
& in umbræ limite verſatur etiam centu m 
maculæ Grimaldi. AB eſt partium Micro- a 
metri 8. 

AB partium Micrometri ; 4 20 & 


AB partium 7+ circiter. Totus Gri- 4 25. © 
maldus extra umbram, & Ricciolus _— 
que viſitur. Limes umbræ tranſit per mar- 
ginem Maris Nectaris. 

Detegitur Galilæus. 4 

AB partes Micrometri 8. 4 

Ariſtarchus incipit ex limite umbræ pro- 4 
dire. 8 
CTentrum Ariſtarchi exit. 4 
Totus Ariſtarchus extra umbram. 4 
Centrum Copernici exit. 4 
Totus Copernicus extra umbram. „„ 

Eratoſthenes exit. 5 8 30 
Helicon incipit emergere. 5 5 18 50 
AB partes Micometri 122. 5 
Plato incipit emergere. 5 

Totus Plato extra umbram. 5 

Plinius extra umbram. 5 

A B partes Micrometri 14, vel 14: b 5 
Quare digiti tres adhuc latent. 

Prior limbus Maris Criſium incipit prodire. 5 
Centrum Maris Criſium extra umbram. 5 
Totum mare Criſium extra umbram. 5 


mn * 8 


IT. E cli oi Lone bf ervata Rows, 44 radices 
Collis itim, nocte ſequente diem 3 1. Octo- 
bris, 1724. per clariſſimum Virum Franciſ- 
cum Blanchinum. Ex Epiſtola Rev, @ Cl. 
Viri, Johannis Baptiſtæ Carbone, S. Jeſ. ad 

| Haacum Sequeyra Samuda, M. D. R. S. S. 


Coll. Med. Tons. Lic. 


Nitium umber veræ (quantum ſecerni 
poteſt a penumbra) apparere nunc inci- 


pit in limbo Lunz, in ea parte diſci, quam 
ſecat radius à centro Lunz ductus yr ma- 


culam Ariſtarchi. 

Cum nubes redderent Jileilicrem con- 
ſpectum macularum, curavi definire quan- 
titatem diametri obſcuratæ ope Micrometri. 
Nune igitur latent Digiti 3. circiter. Nam 


portio diametri A B Fig. 1. ab umbra libera, 
eſt partium 14. qualium tota Lunæ diame- 


ter eſt 18 = 


- Serenato tantiſper cœlo, umbræ limes 
tranſire videtur per Rheinoldum. Portio 


autem Diametri AB ab umbra non infecta 


eſt partium Micrometri 13. 
Umbre limes tanto ſpatio eſt infra Gri- 
maldum (in tubo invertente objecta) quanta 


eſt diameter ejuſdem maculæ Grimaldi. 


Tranſit quoque limes umbræ per Eudoxum 
& Ariſtotelem. 


| "M V. e Med. Nocr. 


E. M. S. 
3 I5 40 


1 —— Ä —_ ww — 
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H. M. S. 


A B partes Micrometri 9. 3 54 40 5 
Umbrz limes pervadit centrum Maris 4 6 1 | 
Criſium, & ſtringit limbum maculæ Gri- 
maldi. Portio vero A B immunis ab umbra 
æquat partes Micrometri 8 f. 
Sirius ad Meridianum appellit clariſſt me - 
Totum Mare Criſium jam latere incipit, 4 
2 in umbræ limite verſatur etiam centum = 
| maculz Grimaldi. A B eſt partium Micro- e 


metri 8. 
AB partium Micrometri 77. 5 
AB partium 7 circiter. Totus Gri- 4 25- © 


maldus extra umbram, & Ricciolus quo- 
que viſitur. Limes umbræ tranſit per mar- 
ginem Maris NeCtaris. 
K Galilæus. 
AB partes Micrometri 8. | 
Ariſtarchus 1 incipit ex limite umbræ pro- 
dire. 
Centrum Ariftarchi exit. - 
Totus Ariſtarchus extra umbram. 
Centrum Copernici _ 
Totus Copernicus extra umbram. 
Eratoſthenes exit. 
Helicon incipit emergere. 
AB partes Micometri 12 ;. 
Plato incipit emergere. 
Totus Plato extra umbram. 
Plinius extra umbram. 
A B partes Micrometri 14, vel 14 :. 5 33 50 
Quare digiti tres adhuc latent. | = 
Prior limbus Maris Criſium incipit prodire. 5 38 50 
Centrum Maris Criſium extra umbram. 5 40 50 
Totum mare Criſium extra umbram. 5 44 50 
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© 
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Finis umbræ veræ, quæ exit & limbo 5 4b 50 
Lunæ circa punctum definitum per Digme- - 
trum à centro dust per Cleomedem. 


* . 
; 


III. 0bſ 2ruationes aliquot Circum-Jovialium ha. 


bitæ eodem anno 1724. per eundem Cl. Blan- 
chinum. Ex eadem — 


Dies. Meuſ. Y T. F. poſt Me d. Noc. 
8 Jun. oy | Hl. MA. 8. 
N Caſtro Viſcardi ſu pra Vul- 2 48 30 
ſinium in eodem ſere Meridi- 8 
ano cum Vulſiniis (vulgo Bolſena) 
Satelles ſecundus B (Vide Fig. 2.) 
ex umbra Jovis emerſerat, & ita 
configuratus viſebatur cum cæ- 
HW. 5 OT. 
Satelles tertius C ſubit limbum 3 o 30 
Jovis è directo faſciæ media. 
Satellitis intimi A incipit lumen 3 26 20 
imminui. : 
| Totalis ejuſdem immerſio, r. 
liquis Satellitibus B, D, & faſciis 3 27 10 
perſpicuè apparentibus. „ 
24 Jun. Romæ obſervata eſt tum im- 
merſio ſecundi Satellitis, tum pri- 
mi, ita configuratis Jovialibus. 
(Vide Fig. 3) — 
— ſecundi B incipit lu- 1 39 3 
men debilitari. 3 — 
Omnimoda ejuſdem immerfio. x 40 20 
Etiam 
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Se | : „ Med. Nock. 

Diet, Menſ. : HFH. M. . 

Etiam Satellitis primi A lumen 1 41 50 

imminui jam incipit. 

Lux ejuſdem omninò diſparet, 1 42 50 

cæterorum lumine, & faſciarum 
adſpectu nitidiſſimè * 


Ka. Jl Ulaceſcente Aurora, Romæ im- 
merſio totalis intimi Satellitis Jovis 
 clariflime ſpectata eſt; cum ante 3 24 29 
minuta ſecunda horaria 55! eirci- 
ter, lumen ejuſdem cœperit debili- 

tari, cæteris Satellitibus & faſciis 
perſpicuè apparentibus, cœlo cla- 


riſſimo. 


7. . poſt go} 
18. Aug. Romz intimus Jovis Satelles ex o 40 45 


umbra cœpit emergere, & pleniſ- 
ſime lucebat in A, inter limbum o 41 25 
Jovis, & ſecundum Satellitem BBB, 
(Jide Fig. 4.) qui a limbo Jovis 
diſtabat ſemidiametro circiter Jo- 
vialis diſci. Satelles A emerſit 
ab umbra inter duas faſcias corpo- 
riis Jovialis inferiores, ſitu everſo 
in Teleſcopio. 
Obſervatio ſuit clariſſma & 
diligentiſſima, cœlo clariſſimo. 


T. V. poſt Meria. 

25. Sept. Romæ, intimi Jovis Satellitis 11 25 55 
initium Emerſionis. 

Totalis recuperatio luminis 11 27 5 
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Dies. Menſ. 1 8 poft Merid. 


11. Ocfob. Albani, ejuſdem intimi Satelli- 953 3 


A tis initium Emerſionis. 


Ex pluribus obſervationibus 
Romæ habitis, & Ulyſſipone, - 
ruitur Meridianorum differentia 
Ih. 28! 0% ſen Grad. 22, quæ 
ſang diffcremia aut omninò vera, 
aut quam proxime veritati acce- 
dere videtur. 
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IV. Obſervatio Lunaris Eclipſeos Albani habita 


n e e ü 


dies plures ad meridiem verum 


exactis utebamur. 
Occaſum ſolis ſpectare hodie non licuit, 
nubibus occupantibus occidentalem Hori- 


zontis plagam. 
Nubibus pariter orientalem 1 ob- 


ſcurantibus in Lunæ ingreſſu in umbram, 
tam pertinaciter auſtralis ventus novas co- 


gebat, ut per totum tempus immerſionis in- 
tegri globi Lunaris in umbram, vix ter, aut 
quater, idque raptim, tubum opticum in 
eum dirigere datum ſit. 


Circa hoc tempus umbra videbatur a 
centrum Lunz pertingere. Sed cum macu- 


læ diſtinctè definiri non potuerint breviſſimo 
illo ſpatio temporis, quo per nubium inter- 


valla diſcus Lunaris detegebatur, pracise 


noſcere non valemus hanc ipſam phaſin digi- 
torum ſex Lunaris diametri obtectorum, li- 
cet paulo abludat 4 minuto 15, poſt horam 
ſextam a Meridie. 


Totalis Immerſio ad hoc circiter minu- 
tum temporis referenda eſt, quantum ſpe- 


ctare licuit ex duobus, aut tribus minutis 


horariis, quibus Lunam vidimus ſatis di- 
A a 2 


6 45 © 
ſtinctè 


poſt Occaſum Solis diei Dominice 2 1 Octobris. 
S. N. 1725. Ab _— A eadem Epiſtola. 


HM. 8. 


— . — . rn ˙¾ . p , ⏑— nr ——_———— 


3 1 — 


quibus umbra vera totum diſcum obtinvit, 
permiſſum nobis non fuit à nubibus ſucce- 
dentibus. 


- apparebat ab Atmoſphæræ terreſlris radiis 
refractis rubeſcens, dilutiori tamen colore in 
ea parte limbi, quam poſtremam Sol deſe- 
ruerat. 


ſervationes emerſionis perficere. 


dum excedit ab umbra vera. 


men recuperare in parte circumferentiæ 


limbum Grimaldi. 


( 180 ) 


ſtinctèẽ. Verum ſecunda temporis definire, 


Poſt immerſionem totalem difeus Lunæ 


Inducta poftmodum ſerenitate, licuit 1 


Subalbicat diſcus Lunæ in limbo proxi- 
me illuminando. Nondum tamen lux dire- 
cta Solis diſcum attingit. : 
Clarior adhuc fit limbus Lunz ; ſed non- 


Nunc primùm limbus Lunæ incipit . : 
ſita inter maculas Grimaldi & Galilzi : quz | 


maculæ adhuc latent. 
Limes illuminationis attingit primum 


Totus Grimaldus extra umbram. 
Galilæus emergit ex umbra. 
Ariſtarchus incipit emergere. 
Totus Ariſtarchus emerſit. — 
Prior Copernici limbus incipit illuminari. 
Totus Copernicus extra umbram. 
| Totus Plato emerſit. 
Prior limbus Tychonis incipit emergere. 
Totus Tycho extra umbram. 
Subtenſa arcus CAD, & CFD per Mi- 
crometrum explorata eſt partium Microme- 
tri 22 , qualium Lunæ diameter eſt 24 in 


( 181 ) 


tubo palmorum undecim Rom. A B vero 
eſt partium 12. (Vide Fig 5. 3 

Menelaus 25 exit. (25 eſt numerus ma- 9 21 .0 
culæ aſſignatus in Lunæ imagine, a Pariſi- 
enſi Academia edita.) 


clariſſimo nocte ſequente diem 16 Auguſti 1725, 
hora prima poſt occaſum Solis Romæ in monte 


| palmorum 150 Romanorum, ſpectante eodem 
Viro Cl. * eadem Epiſtola, 


V tur luce Solis, & candorem conſuetum oſten- 
debant: fundus maculæ tenebroſus ſpectabatur, cum 
ad illum radii ſolares nondum pertingerent. Sed pro 
jectio lucis minus candidæ, imo nonnihil rubeſcentis, 
pervadebat mediam aream maculz (ut in Fig. 6.) non 
lecus, ac fi in latere marginis A Soli obverſo toramen a- 
liquod ſuerit, per quod radius Solis admitteretur. 5 

* 


Macula clarior ſita ante Plinium exic. * 9 5 © 
Hermes abumbra prodit. 9 75 9. 6 
Plinius emergit. T +7 55 41-0; © 
Incipit emergere poſſidonius 27. 5 þ 
Maris Criſium limbus prior emergit. 918 0 
Totum Mare Oriſſum extra umbram. „„ 
Langrenus 39 exir. 944 0 
Umbræ extremum in limbo Lune adhuc 9 24 30 
videtur. e 1 AEM „ 
Finis umbræ verx. n 


:  Conſp eftus Macule Platonis in Luna clo 


Palatino, per tubum opticum Joſephi Campani, 


Argines elevati in ambicu maculæ perſundeban- 


( 182 ) 


Clariſſimus hic Vir in ſua, quam ad me ſeripſit, e. 
piſtola, ratiocinari ſuper hoc maeulæ conſpectu non- 
nihil voluit, ſuamque de ea re mentem exponere. 
Duplicem veto innuit cauſam, unde prædictus effeAus 
procedere poſſet; vel fcilicet foramen in latere mar- 
ginis Soli obverſo; vel refractionem alicujus radii ſo- 
laris in ſummitate marginis factam, unde interiores 
partes ipſius maculæ pervaderet radius. Utrumque ſa- 
neè probabile, & utrumque pariter confirmat, dari cir- 

ca Lunam Atmoſphæram noſtræ non abſimilem, ut & 
 Ipſe Auctor infert ; five enim foramen admittamus, per 
quod Solis radius introducatur, & hic ſane neutiquam 
videri poſſet in obſcuro cavo maculz, niſi ab exhalati- 
_ onibus lucem reflectentibus fieret conſpicuus; vel ad- 
mittamus refractionem, & hxc ſine intermedio craſ- 
fiori dari nequit. Hac addere volui, ut ratio inno- 
teſceret, quæ laudatiſſimum Virum adduxit ad hujus 
maculæ obſervationem accurate deſeribendam. 


— 


—— — Ae nat. — 


VI. 4 Remark pon the New Opinion relating fo 
the Forces of moving Bodies, in the caſe of the 
Colliſion of Non-Elaſtic Bodies. By Mr. John 
Eames, 8 


"HE antient Fo IR and moſt generally enter- 
tained, is, that the Forces of Bodies in Motion 


4 


. 


are as their Quantities of Motion, 2. e. as their Quanti- 
ties ol Matter multiplied by their reſpective Celeri- 


- The new Opinion i is, that the Forces of Bodits in 


Motion are as their Quantities of Matter multiplied by 
the Squares of the Velocities; ſo that in equal Maſ- 
ſes the moving Forces will not be as the Velocities 
themſelves, but as their Squares, 


. Hence it follows, that a Body moving with five 


- Degrees of Velecity, moves with five and twenty Times 


more Force, than when it moves but with one Degree ; 
whereas according to the common Opinion, it has but 
five times as much, i. e proportional to its Velocity. 

4. The lateſt Fxperiments brought to prove the 


truth of the new Opinion are made upon ſoſt, or 


yielding Subſtances. Now theſe have been alrea- 
dy obſerved to be a little complicated, and improper 
for this Purpoſe. The proper Uſe of Experiments of 


this kind being rather ro diſcover, and ſettle the Laws, 


which ſuch kind of Subſtances obſerve in the Reſiſtance 
they make to Bodies moving in them, than the Forces 
themſelves, with which the Bodies move, which ought 
to be determined before hand by ſome ſimple Experi- 
ment, fit to determine that Matter, 


„ 


forum viribus ſupputandis amplexus ſum ſententiam Cl, 
| Leibnitſii, Hugenii, Poleni, S. Graveſandii, & antique 


-_—_— FO To es Ig 
6. I beg leave to examine the truth of the new 
Opinion in the Caſe here propoſed, viz. Vires corporum 
percutientium ; and I ſhall endeavour to ſhew from 

their own Principles, that it cannot be true in all the 
Caſes of Non Elaſtic Bodies. 3 


„ 

5. A 7ariety of Experiments have been made, and 
reaſoning uſed in Ergland and France, to prove the 
Truth of the common Opinion; but they do not en- 
tirely ſatisſie all the Gentlemen on the other ſide of 
the Queſtion. The preſent ingenious Profeſſor of Ma- 
thematicks and Philoſophy at Utrecht tells us in the 
Preface to his Epitome Elementorum Phyfico-Mathemati- 
corum, publiſh'd this Year, Anno 1726, In cor porum mo- 


valedixi, quam hactenus foveram, & docueram : Neque 
me retinuerunt argumenta doct iſſimorum virorum in Galliis 


& Britannia easdem defendentium. 


Et quando experimenta a Poleno G 5 Graveſandio 


eleſcripta examinantur & inſpiciuntur, tam manifeſto e- 


vincunt vires corporum percutientium eſſe in ratione com- 
pofita ex quadrata velocitatum, & Amplici maſſarum, ut 
illis ſubſcribere teneamur, niſi apertiſimis contradicere ſtu- 


7. 'Tisallowd, that the common Rules of finding 
the Velocities of Non-Elaſtic Bodies after the Stroke 


are true: For thus the ingenious Mr. S. Graveſand 
tells us in Paragraph 251, ot his Supplementum Pf. 
cum; Ex hoc principio (i. e. mult iplicando maſſam per velo- 
citatem) deduxere Philoſophi ipſas illas regulas n. 234. [. 


237. . quas nos variis modis ex principiis noſtris deduxi- 
mus; mirum hic quid contigit, error erroris fuit deſtruc- 


tio, & duplex error ad veritatem conduxit ; falſum de 


menſura virium ſecuti ſunt principium, & quod veritati 


etiam minime congruum eſt, nullam vim intro premenao 


partes 


( 185) 
partes, & harum Jup erando cobæſionem porn am ittere Po- 
ou: | 


Now the Rule for finding the common Velocity 
of Non Elaſtic Bodies moving the ſame way after the 
Colliſion, is, to divide the Sum of the Quantities of 
Motion in the two Bodies, by the Sum of the Quan- 
tity of Matter. 

9. Tis alſo granted, Motu FIRE corporibus commu- 
vi corpora hæc in ſe mutuo agere now poſſe. In Sed. 215. 
Supplement. PHH. 

10. Pendet ergo iftas 3 velecitate reſpectiva, qua ma- 
nente intenſitas impattionis eadem erit, * 
celeritates abſolute varient. 

11. Ab intenfitate hac pendet partium introceſſo, 0, que 
ergo ſemper eadem erit, fi duo corpora eadem velocitate 
reſpeftiva in ſe mutuo pncurrunt, anger velacttati- 
bus moveantur. 

12. Theſe Principles furniſh us with an Argument 
againſt the new Opinion. For if it be true, then e- 
qual Cauſes .may -have unequal Effects, and that in 
their own ſenſe of an Effect: The Proof ſhall be ta- 
ken from Inſtances of the Effects of the Colliſion of 
Non-Flaſtic Bodies, whoſe reſpective Velocities ſhall : 
be a equal. 

Let (A) and ( BY Band for two Non- Elaſtic 
Bodies of equal Quantitics of Matter; and let (B) be 


at reſt, while (A) moves towards it with $ degrees of 
Velocity. 


Here the common Velocity ofier the Stroke | 
will be half the Velocity of (A) before the Stroke, 
4 degrees. Conſequently the force in (B) thus 


communicated by the Stroke will be as its Square, 
or 16. 


B b 2. Let 


(186) 

2. Let (B) move forward with two degrees of Ve. 
locity, and (A) follow it with 10 degrees; the re. 
ſpective Velocity will be 8 as before ; conſequent] 

by Paragraph 1cth of this Paper, the Strokes in be 
caſes are equal. The Velocity in (B) after the Stroke 
will be half the Sum of the Velocities before the 
Stroke, or 6 degrees, by Paragraph d& tb. 
According to the new Opinion, the Forces being as 
the Squares of the Velocities, the Force of (B) before 
the Stroke will be to its Force after the Stroke, as the 
Square of 2 is to the Square of 6; 1 e. as 4 is to 36. 
. Subduct the Force in (B) before the Stroke, from the 
Force it has aſter the Stroke, and you have the De 
grees of Force communicated by the Stroke: Which, 
if this Opinion were true, would be 32, i. e. juſt dou- 
ble the Number of Degrees communicated ' by the 
ſame Force in the former Inſtance, which was but as 
16. Thus equal Strokes produce unequal Effects in 
ne” Gs 
14. The following Table gives ſeveral other Inſtan 
ces. In the three firſt Columns you have the Veloci- 
ties of the two Bodies both before, and after the Stroke; 
in the two next, you have the Forces in (B) both be. 
fore, and after the Stroke; and in the ſixth, the Diffe- 
rence of thoſe Forces, or the different Degrees of 
Force effected by the ſame Stroke; and in the falt Co. 
lumn, the Proportion of thoſe Forces, or Effects of 
the Cauſe or Stroke. „ „ 
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| ther part of the entire Effect of the Stroke, the Intro- 


tive Velocities being by ſuppoſition the ſame: So that 


"M 70 


Force com. 
municated 


The Velo- | 


Before e Afr Before After 


the Stroke, | 


the Stroke. 


15. If it be ſaid, that I have not conſider'd the o- 


preſſion of the Parts; I reply, this will make but a 
{mall Alteration in the matter; ſince the Intropreſſions 
in all theſe Caſes are equal, ( Paragr. 11.) the rela- 


notwithſtanding, upon the whole, one and the ſame, 
or equal — will produce * Effects. 


VII. Remarks upon a | uppoſed Demonſtration, that 


T 
01 
8 
Tl 
of 
10 


0 


= 


the moving Forces of the ſame Body are not as 
the Velocities, but as the * of the * 


ties. By the fame. 


"HE Demonſtration runs thus: © Concipio cot 
pus CF. 7. moveri oblique in elaſtrum L, ve. 
locitate CL ut 2, angulo inelinationis CLP exiſtente 


30 gr. cujus nempe ſinus CP eſt ſemiiſis radii CI. 
Suppono autem eam eſſe reſiſtentiam in elaſtro, ut 


ad illud tendendum requiratur præcisè unus velocita- 


tis gradus in illo corpore, fi perpeadiculariter im- 
pingeret. Quid ergo jam fiet poſt incurhonem ob- 
liquam corporis C in elaſtrum L? Quoniam motus 
per CL compoaitur, ut notum eſt, ex duobus colla- 


* teralibus per CP & PL, & cum CP, ſecundum 


46 


quam corpus directè impingit in elaſlrum L, expri- 


mit dimidiam celeritatem corporis per CL, conſume- 
tur hic motus per CP, tenſo claſiro (perinde enim eſ- 


ſet, ac ſi corpus C celeritate C P perpendiculariter 


incurreret in elaſtrum, quod per Hypotheiin, eam 
celeritatem deſtruere poſſet ) remanente corporis ce- 
leritate, & directione PL. Producta igitur PL in 
M, ita ut LM fit =PL=v3 (ponitur enim C L 
2) & applicato in M alio ſimili elaſtro faciente 
cum LM angulum LM Q, cujus ſinus L Q=CP= 


x, per eandem rationem maniteſtum eſt corpus C, 
poſt tenſionem elattri L, tenſurum eſſe elaſtrum M, 


miſſo motu per LQ, & ſervato motu per QM. 


Prolongata * QM ad N, ut fiat MN=QM 


— 


6189) 
2 V ibique ſubſtituto elaſiro ſimili tertio conſtitu- 
* ente cum MN angulum MNR ſemirectum, quo 
ſcilicet MR iterum fit =CP=1 ; patet ſimiliter 
motum per MR totum 1mpendt i in tenſionem elaſtri 
N, corpore interim moveri pergente directione & 
celeritate RN. Denique ſi hac celeritate reſidua 
impingat perpendiculariter in elaſtrum O, huic ten- 
dendo totam ſuam vim reliquam gabit; ipſum ita- 
que corpus ad quietem redigetur. Hiſee ita præ- 
miiſis, patet nunc poteritiam corporis C tantam fu- 
iſſe, ut per ſe ſolum tendere poſſit præcisè quatuor e- 
laſtra talia, ad que fingula ſeorſim tendenda requi- 
ritur dimidia velocitas corporis æqualis ipſi C, ade- 
** 6que cum eſſectus illius quadruplo major fir quam 
 eftectus hujus, evidens eſt quoque vim corporis velo- 
* citate 2 grad. quadruplam eſſe vis corporis ejuſdem, 
vel æqualis, velocitate 1 grad. 
Haud abi mili modo demonſtrarem corpus C ve- 
* locitate 3 grad tendere poſſe 9 elaſtra, ad quorum u- 
num tendendum unus velocitatis gradus in eo cor- 
* pore requiritur, & tandem in genere numerum ela- 
ſtrorum tenſorum ſemper eſſe quadratum numer! 
graduum velocitatis. Unde igitur ſequetur, vires 


tarum. QED. 


This Argument is ſounded entirely on the com- 
1 received Doctrine of the Compoſit ion and Re- 
lolution of Forces, aud not upon any deciſive Expe- 
ny, that have been actually made upon this occa 
ron 

2. All that i is proved from this Doctrine, is, that 2 
Body moving with two Degrees of Velocity, may be 
made to bend 4; with 3 Degrees of Velocity it may 
be made to bend g ſimilar Springs, each n one 
Degree 


cor porum 41 eſſe in duplicata ratione celeri- 5 
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_ thing in Queſtion. 


5 „„ 
Degree of Velocity in a perpendicular Direction, before 
its lorce is entirely ſpent, provided you take care to 


alter the Directions of the Motion in every Stroke 


but the laſt, after a certain manner: That had the 
ſame Body moved but with one degree of Velocity in 
one Direction, and that in à perpendicular one, it 
would have loſt all its force at once, and bent but 
one of thoſe Springs: Which is far from proving the 


Reaſoning on this Head concluſive, 


3. To make the 


the two Bodies jhould not only be equal in Quantity of 


Matter, but alike in that material Circumſtance the 


Direction of their Motions; ſo that if one of the Bodies 
move in a perpendicular Direction, the other ſhould 
do ſo too; or if the one ſtrikes in an oblique Dire- 
ction, the other ſhould do the ſame, and that in the 
ſame degree of Obliquity; and laſtly, if one moves 
in ſeveral Directions, the other ſhould do the ſame. 
But in the caſe beſore us one is ſuppoſed to move but 
in one Direction perpendicularly, and the other to 
move in three oblique Directions, and but one perpen- 


dicular. 5 


4. Let therefore the ſame Body move always in 


the ſame Directions, and with a ſmall Alteration, the 


Argument uſed in this Demonſtration will be fo far 


from proving that fide only of the Queſtion for which 
it was brought, that it will equally ſerve to prove the 
truth of the other, namely, that the Forces of the 
ſame Body moving with different Velocities are as 


thoſe Velocities. EE, 

Let therefore the ſame Body, inſtead of moving with 
two Degrees of Velocity, move but with one, and in 
the ſame Directions as above; only let the Springs be 


capable of deſtroying but half a Degree of Velocity 


in a perpendicular Direction; then by the ſame _ 
3 


(i) rs 
of reaſoning it will follow, that this Body will now al- 

ſo bend 4 ſimilar Springs, before its Force is ſpent ; ſo 
that the ſame Body moving with half the Velocities, 


and in the ſame Directions ax before, bends the ſam 


number of Springs; only now the Spfings. make but 
half the Reſiſtance, that the Springs in the former 
caſe made ; therefore the Effect in this caſe, accor- 
ding to our way of eſtimating an Effect, is but half 
the former Effect; conſequently the Forces producing 
theſe Effects ate as 2 tor But in this Ratio are the 
Velocities, with which the Body moved in the two 
Caſes ; therefore the Forces are as the Velocities. 
Let the Body move with 3 degrees of Velocity, and 
it will bend 9 ſimilar Springs, each deſtroying one 
Degree of Velocity in a perpendicular Directioa, 
before the whole Force is conſumed. So alfo by the 
ſame way of arguing, tis as certain, that if the ſame 
Body move with one degree of Velocity, it will bend 
9 ſimilar Springs, each deſtroying a third part of one 
Degree of Velocity in a perpendicular Direction, be- 
fore its Force is extinguiſhed : So that ſtill the Effects, 
or Reſiſtances overcome in the ſame Directions, are, 
according to our way of computing, as 3 to 1; and 
ſo alſo their Forces muſt be but in the ſame Ratio 
of 3 to 1, as were the Velocities; conſequently the 
Forces are as the Veloci ties. 
5. Since therefore this Proof drawn from the Do- 
_ Arine of Compoſition and Reſolution of Forces equal- 
ly proves both ſides of the Queſtion, it proves too much, 
or in reality nothing at all; and is therefore far from 
deſerving the Name of a Demonſtration 


VIII. Bre- 


„ | - 


VIII. Brevis Commentatio de Cobalto, Auttore 
Viro Clariſimo, Joh. Henr. Linckio, Lipſien- 
ſi, Acad. Cxſar. Leopold. Carolin. Nat. 
Curioſ. & Soc. Reg. Anglic. Sodale. 


1 plurima Mineralium genera, vix detur aliud, 
quod tanta nominum farragine, æquivocatione, & 
conſuſione intricatum, tam operosa explicatione indi- 
geat quam Cobaltum. Veteres de Cadmia & Marcaſi- 
ta quædam, quaſi edentuli, murmuraat ; poſterioris 
_ #vi Viri de Auripigmento, Sandaraca, Tutia, Spodio, 
pompholy ge huc miſcuerunt ſermones ; tandem Lapide 
calaminari, Zinco, Cobalto, auribus obſtrepitum no- 
ſtris eſt; & ſub Cobalto denique ſunt, qui jam vaporem 
merallicum, jam pygmzum ſubterraneum ſubintelli- 
gunt. Quanqnam enim ejuſmodi tituli res innuant 
conſanguinitate pariter & uſu non parum conjunctas; 
ſubjectis tamen & characteribus fere omnes, & uſibus 
deſtinatis non paucas ab invicem differre, maxime te- 
nendum eſt. Jam quidem de eo ſaltem, quod hodie, no- 
ſtris ioprimis, Cobaltum appellatur, agere apud ani- 
mum meum propoſui, atque dicam, fi non. plene, 
plane tamen, quod res ipla fit, non curatis denique 
de verbis, quæ mover: poſſent, diſputationibus. 
Cum vero periculum ſit, ut omnes, imprimis per libros, 
& ſine igne Philoſophi, omnia, uti decet, intelligant, 
atque evolvendo naturalium rerum homonymias, ac tis 
tulorum fignificatus proprios, analogos, xquivocolque, 
non parum lucis adferamus legentibus, non ſuperfluum 
fore duxi, ge illis quædam præmittere. 
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( 193 ) 

Cadmia, K 4ν,; ut antiquiſſimum, itz obſcuriſſi- 
mum nomen Græcorum eſt, proprie Thebarum ar- 
cem, Cadmeam, 4 Cadmo, Agenoris filio, in Bceoril 
conditam; impropriè vero jam Lapidis Philoſopho- 
rom materiam, vel fi velis, illum ipſum fignificans ; 
(unde adopturientes, vel adepti, ſocii Cadmi audiunt, 

h. e. viri, quibus arcem naturæ, plurimis inexpugna- 
bilem, occupare contigit) jam mineram aliam, qualis 
Lapis Calaminaris eſt; jam ſublimatum quoddam in 
tingendo ad flavum cupro cuin iſto lapide coincidens, 
denotat; unde Cadmia foſſilis, Cadmia fornacum, 
Cadmia metallica; porro Cadmia atramentoſa, i. e. ea, 
quæ vel per ſe atramentum, ſeu vitriolum, qualis Lapis 
Calaminaris eſt, vel ex accidenti, h. e. ab admixta mi- 
nera pyritoſa exporrigit. Quod ſi igitur 4 quopiam 
Cobaltum hodiernum Cadmiam appellatum audiveris, 
vel ab ipſo ita appellari alicui libuerit, faciat; evitet 
modo ineongruam vocis acceptionem. Qvod tutius 
fieri non poterit, quam ſi pronunciaverit nomen cum 
addito, Cadmia | pro Ccaruleo, de qua hic ſermo eſt. 2 
Marcaſita, originis Arabicz vocabulum, _ 
I. Apud Merallicos denotat pyritam ſubflavum, an- 
gularem, in ſpecie hexaedron, ſeu cubicum, politum, 
cxterum ab alio, quoad eſſentiam & cxtera planè non 
differentem, atque ita potiſſimum ſulpaur & ferrum, 
adhæc fortè cupri arſenicique particulam ſæpe conti 
nentem; auri itaque ac e ſpecioſos titulos Pro- 
merentem minime; 
II. Apud Mercatores, quos Materialiſtas vocant, 
pariter & apud Pbarmacopolas famoſum illud ſemime- 
tallum, Biſmuthum ; 

III. Apud Alchymiſtas, vel materiam primam, vel 
ſecundam, mineralem, crvd2m aliquam, eamque ſe. 
mimetallicam ſeu mercuriaiem, qualis dictum Biſmy- 
thum, regulus s, Zincum & 0=0 inprimis ſunt. Qua- 

Cc tenus 
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tenus igitur non modo arſenicum Cobalti, ſtrictè ſi 
dicti, pars eſſentialis eſt, ſed & Biſmuthi minera cum 
dicto Cobalto intimæ cognationis vinculo tenetur, at. 
que illud, idque vere egregius cœruleum, quam Co 
baltum, ſiſtit vitrum, eatenus Marcaſitæ appellatio 
hic locum aliquem invenit; dummodo evitetur ſalſa 
vocis acceptio, ac intelligatur, eam anguſtam nimis 
& adæquatam minus eſſe, nempe Cobaltum plus quam 
Marcaſitam, h e. non ſolùm ſubſtantiam ſemimetalli 
cam iſlam, Biſmuthum, & aliam ſeilicet a#ſenicalem, 
ſed etiam terram in cœruleum vitreſcibilem, in ſe 


_ comprehendere., C 2 
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Auripigmentum noſtris equidem tempo 


A noſtri poribus nilil 
aliud eft, quam minera illa lutea foliacea, arſenicali- 
ſulphurea, Operment. Sunt vero, qui latiori illud ac- 
ceperunt, h. e. non ſolùm materiali, ſed etiam effeci- 

vo fignificatu. Neque hoc quidem fine omni caufs. 

Auripigmentum enim, præterquam quod aureum prz 
ſe ferat, picturiſque inferat colorem, & in habitu ad 

metalla ejuſmodi ſubjectum non incongrue denotat, 

quod colore luteo cuprum imbuit, quale inprimis Zin- 
cum, Cadmia fornacum, Cobalti non diſſita agnata 
ſunt. Ubi vero negari non poteſt, Cobaitum noſtrum 
neque ratione partis volatilis, ſemimerallico-arſenicalis, 
ex qua ad cuprum dealbationis potiùs gaudet energia; 
neque ex cauſa terrz vitreſcibilis hunc in finem ullate- 
nus convenire. Ab arſenico tamen, five album, five 
fla vum, ſive rubrum ſeu Sandaraca, eaque tam foſlilis, 

quam factitia fit, non raro cognominatur id, quod à 
Cobalto regius fieret ; dicentibus noſtris Freibergenſi- 

bus, tam metallicis, v. g. hanc vel illam mineram Co- 

balricam eſſe, ſeu Xobo/d, quam fuſoribus, quando 
jam fumos, jam quzdam in furnis & toſtrinis ſublima- 

ta appellitant cobaltica, & nobili metallo 1 

| ( Cobal- 


(ww) 
0 Coleldiſeb and o arberiſch-: ) Atque hoc Cobaltum 


putatitium non niſi pyrites ſulphureo arſeniealis ibi eſt, 


quum tamen verum ab omni ſulphure plane liberum 


nimum reperiendum verum vix eſt, ſed Schneebergen- 
ſium & Annzbergenſium fines adeundi. 
conſules receptis 


deprehenditur, non cogniturus. 
De vapore metallico & Pygmæo non eſt, ut pro 2 - 


vertenda zquivocatione hic adeo ſimus ſolliciti - ſunt 
tamen fumicapii & ventivenduli, qui in ejuſmodi 
materia vapotoſa ſemen metallorum, materiam & 


mercurium Philoſophorum quztendum volunt : & no- 


ta metallicorum hic dictio eſt: Der Schwaden, der No- 
bold ſey auſgeſtiegen, wovon man habe auſreiſſen miiſſen, 
auch mancher Bergmannerſtiotet worden; i. e. Cobaltum 


ſeu vaporem metallicum aſcendiſſe, & hunc operarium 


guntur. Squidem verba, prout jacent, non aliter ſo- 


nant, ac ſi agens quoddam intellectuale fuffocationem 
& mortem hominis intenderir, & manibus quaſi perpe- 
traverit. Non aliter atque cum Paracelfi ſpiritibus, 


homunculis cucurbitalibus, atque ejuſmodi phænome- 
nis, ſuo tempore ſtupendis, comparatum fuiſſe puto, 
quando jam album, jam rubrum, jam viridem ſpiri- 
tum ex Endore ſuo, h.e. per alem cum, aſcendere & 


provenire ait, atque adhuc tyrones noſtri ſine omni 1 in- 


cantatione producere non ne ſeiunt. 


Ge Ex 


fit;  &'pyrites talis terra pro cœruleo penitus deſtitua- 
tur. Quin Freibergæ Cobaltum ferè incognitum, mi- 


Proinde male 
c laboribus tuis, ſi Cobaltum pro- 
miſcue experieris, hanc vel illam abuſivam vocis ac. 
ceptionem, quæ ſingulis interdum ſemituiſiaribus alia 


ſuffocaſſe. Quem dicendi morem credo matrem iſtius | 
_ opinionis maximam partem eſſe, qua creaturæ animatz 
ſubterraneæ, Erd-und Berg- geifter, Kleine Koboldgen fin- 


Ex omibus hiſce C0 & *. nomina ad rem 
præſentem conveniunt, & fi hæc rede. conſideretur, 
pro Synonymis haberi debent. Quoniam autem Cad. 
miæ vocabulum apud ſeriptores plurimis laborat du- 
biis, hoc miſſo, Cobalti titulum ſervamus, vocabulari- 
um metallicorum ſequentes, quicquid ſcholaſticorum 
turba contra literarum barbariem obganniat. Cie. 
rum de hiſce nominibus & rebus meretur conſeri Hen- 
kelii, qui Freibergæ in Hermunduris metalli leraciſſimæ, 
ut & agrorum & metallifodinarum adjacentium Phy- 
ſieus ett experientia celebris, & ſocietatis Berolin. 
Membrum eſt, Fyritologia, cap. 2. Cobaltum igitur 
eſt minera griſea, obſcure albicans, mineræ argenti 
albæ, & pyritæ albi, quoad colorem zmula, ſed paulo - 
obſcurior, continens arſenicum album & terram fix- 
am, cum ſilice & cineribus clavellatis in vitrum cœru- 
leum abiens. 7% 
Effoditur in Schneebergenſium & Annzbergenſium 
terris, inprimis in Cervi, Rappolti, c:ntum millia e- 
quitum, Galilzz, & quotquot ſunt, puteis 3 & qui- 
dem in venis propriis, idque ita purum putumque cum 
duriſſimo ſilice, ſeu, quod vocant quarzo, ut, ſi quæ 
forte alia minerarum genera interſperſa ſeu adfixa ali- 
cubi reperiantur, non ſimul cum vera Cobalti ſubſtan- 
tia, ſilici dicto innata, ſed aliis ex caulis, imo allis ve- 
nis aſſociata non obſcure apparcant. 
Signorum externorum ejus proximum & indubium 

eſt minera quædam roſei coloris, ſtructuræ radiatæ, 
quam Cobalti florem, C obald-Biiithe vocant; inter e- 
gregia & ſpectatu digna in minerarum gazophylaceis 
recondita. Hujus operis datur & alia, eoloris vero 
non adeo roſei nitidi, ſed pallidioris, oulliuſque ſtructu- 
ræ, ſed pulveris inſtar mineram ambientis. 


Signum 


atio 


vero ſapphirinum prodit, unde & Zaffera, tum pro 
Cobalto toſto, tum etiam pro vitro cœruleo in pulve- 
rem redacto, nomen ort um, veroſimile eſt. 


I. Per ſe Cobaltum auræ, pluviæ, ſoli in cumulo 
_ diu expoſitum effloreſcit roſei vel perſici coloris, qui 
dicitur, flos Cadmiæ, ſed cum illo flore nitidiori antea 
deſcripto, non confundendus. Ille ritè extractus; red- 
dit ſubſtantiam elegantiſſime rubram, & ad hæe vitrio- 
li obſcurè viridis portiunculam, quæ merentur ulteri- 
orem inveſtigationem; mineræ autem non parvam 
quantitatem, tempus & aſſiduitatem & patientiam re- 
quirunt, cujus rei encheireſes noſter laudatas D. Henkel 
compertas probe habet. TT”. 


II. Spiritus Nitri ſolvit illud cum impetu & effer- 
veſcentia, v. g. vi. vel iv. partes ad unam, quatenus 
minera pura vel minus eſt; unde vero reſultare ſolet 
ſolutio non unius coloris. Viridis nempe color Vitrio- 

l. Veneris prope eſt, ti cuprum certè continet ; quod 
apparet in illa Cobalti minera quz Kupſer-Nikel ap- 
pellatur, & adhuc cruda cupreum colorem præ ſe fert. 
Viridis tamen etiam provenit aliquando ex ea minera, 
quæ tota griſea, & nullatenus ad viſum cuprea, quam- 

vis 
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— —— 5 
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vis ad colorem ſolutionis Vitrioli Martis puri accedens; 
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tera paria, inprimis Cobaltum feleQifſimum, 1 ig- 
nis te elle expertum directorem. 


quidem Cadmiam noſtram, ſed non tam ſolvunt, quam 


bum reducunt, adeò ut ſpiritus Nitri convenientior fit 
ſolvendæ Cadmiz. 


limatorio alio, igne aperto debitè detentum effumart 


quantulum fuliginoſam, imo & ſandaraceam, atque ita 
ſulphuris communis non plane expertem, quam maxi- 

me goon ſe colligentem in forma ſemimerallica ſplen 

dida, regulina, foliata, qualis ex pyrite albo provenir, 


lam habere ingreſſum. 


(1 38 ) 


tamen à cupri contactu non plane aliena. Obſcurè 
fla veſcentem ſolutionem reperio optimam ad vitrum 
illud ſiſtendum cœruleum. Rubicunda e fibi 
ſignificat mineram Biſmuthi. - r 

III. Solutiones, cum Alcali, v. g. oled tartari per 
deliquivm pracipitatz reddunt pulverein porcellanz 
debit} applicatum, egregie cœruleum, ſi contigit, cæ. 


IV. Acidum Vitrioli & Salis communis wdoriiitur 


erodunt, inprimis Vitrioli acidum, & in pulverem al- 1 


W vaſe clauſo, retorta lapidea loricata, vel fub- 


patitur partem volatilem arſenicalem, ab initio ali. 


ubi vero ſplendor per dies, imo per horas evaneſcit, 
luculento indicio, particulas aërias in ſubſtantiam il. 


VI. In furno vero toſtorio (Roſt-olfen) ubi flammæ 
igneæ mineram contingunt, adhæreſcit camino vel 
ductibus adſtructis, ſicuti pulvis (Mehl) cinereo- albi- 
cantis coloris, qui colligitur pro conficiendo illo arſent- 
co albo cryſtallino. 


VII. Re- 


( 199 ) 
VII. Remanet terra. fixa, cingrea, vitreſcibilis. . | 


VIII. Mioera Biſmuthi (de qua quidem hoc loco 
ſpecialiſſimus ſermo non eſt, tamen caruleo maxime 
inſerviens, non prætereunda) igne aperto facile efflue- 
re init. ſubſtantiam ſemimetallicam, quæ Biſmuthum 
appellatur, & ad alios uſus venditur; & relinquit la- 

pidem ſeu terram itidem griſeam, fixam, dictam Bi/- | 
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IX. Minera illa quantum poſſibile, fi pura, ſegre- 
gatur ex Cobalto ſtrictè fic diqto, ut Biſmuthum colli- 
gatur Sed interdum, imo non raro illud ita inſper- 
ſom & intertextum eſt, ut ſeparari ab hae minus plane 
queat; hinc in ollis vitrificatoriis ſubſidet ſubſtantia 
regulina, dicta Speiſſe, coloris communiter albo- ſubru- 
bicundi; quæ tamen rarò vel nunquam Biſmuthum ita 
purum eſt, ſicuti hoc ex ſua minera per ſe emanat, ſed 
commixtam ſibi habet peregrinam inter alia terram fix- 
am cobalticam. Atque ita novis compoſitionibus vi- 
rrificatoriis iterum commiſcetur. Subdividunt aliqui 
regulum hunc in Marcaſitam, Glotesſpeiſſe, & xs cal- 
darium, quorum illa inſerius, hoc ſuperius hæret. 


X. Terra utrinque remanens fixa, per ſe difficillimè 
vel planè non in vitrum abit, quamvis in furno vere 
vitrificatorio per 8 horas illam detinuerim, vix quod 
unam vel alteram maculam ſubcecœruleam crucibulo 
Faſſiaco adnotaverit. Et quoniam ſabuli granula ar- 
gillæ vaſorum iſtorum inhærentia concurrunt, dubium 
adhuc manet, utrum per ſe talis ſit, quz ſine addito 
cœruleum poſſit conſtituere vitrum ; quin hoc negan- 
dum mihi inde videtur, quia maſſa, ubi vas non tangit, 
non niſi griſea eſt & manet. 
| . XI. Terra 


(200) 


xl. Terra ita non plade ſlerilis; ſed metalli parti. 
ceps eſt. Quod cuprum hoc ſit, facilè præſumitur, ſi 
non è colbfe ſolutionum, tamen ex vitro cceruleo plane 
inde confecto, & ex agnata Cobalti minera, Xupfer- 
nikel. Quod vero pauciſſima metalli qualitas hie ſit, 
non ſolum ex levitare tetræ, ſed etiam exinde apparet; 
qula neque ex Caddiia optima, neque ex agnats, utut 
à Venere denominata, Sofia n. metallica ' enprea ul- 
l elici & colligi poteſt. Quicquid autem de eu- 
pri portiuncula prætendi queat, illa tamen per ſe, quæ 
ſir, deſinienda non eff, niſi quod Seam, eam Cad. 
miæ peculiarem elſe atque nN Radon 40 76g 

5 10 01 ; 14812 2 
XII. Patur Cobaltum, quod etiam intoſtum, vi- 
trum cœruleum porrigit, imo quandoque elegantius, 
quam ubi toſtum fuit; quod non ex TE mineræ, 
ſed per ITE) difcendum eſt. 1 


7 


$ b 9 3116. 


XIII. Itidemque per experientiam elockſefr cogni- 
tio circa ignis gradus & continuationem, ſiquidem alia 


minera longiore & breviore, fortiore & leviore opus 
habet toltione. 


XIV. Adjuvatur & vitrificatio & coloris elegantia 
per 2 pulverem arſenicalem, imo arſenicum 
Wenn ipſum. 


XV. Regulæ quidem non plane non univerſales 
proſtant, ad quas Cobalti tractatio pro cœruleo vitro 
inſtituenda eſt; ſed non conltantes, quod jam ſignifi- 
cavi Opus igitur eſt non ſolum in privato laborato- 
rio variis, iifque tam ſecundum proportiones, quam 
ignis modos & gradus, & reliqua, experimentis; ſed 
& in officinis Cobalti ipſis, ut docimaſta indefeſle ex- 
periendo invigilet naturæ mineræ & affixarum, atque 

ita 
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„  ©®# 

ita compoſitionibus & laboribus, utpote in re colorum 
quaſi delicatiſſimis, rectè proſpiciat, iiſque ad votum 
minus ſuccedentibus vel addere, vel abſumere, vel cor. 
rigere aliter ſciat. 9 


XVI. Cobaltum igitur in hunc finem experturus, 
probe oculis conſideret illud, utrum & quam purum 4 
lapide & adhærentibus, vel hoc minus aut quam minus 
. fit; torre vel calcina, donec fumi ceſſent; commiſce 
_ pulveri remanenti filicis vel ſabuli filicei puriſſimi, al- 
biſſimi, x, 2, vel 3 partes, cinerum clavellatorum vel 
partem, vel pro fluxilitatis minerz gradu plures, miſce 
Fo — in crucibulum, ſi datur, ſubtus conicum, qua- 

h utuntur cuprum experientes, XKupfer-Tiegel. Si bene 
fluxerit, quod baculo ferreo experieris, quodque ocius ſeri- 
vlque fit,quatenus furnus & ignis ſunt,exime crucibulum, 
& ſrigefactum vitrum ſcoriis ſepara; ſeparatum pulveriſa, 
non in vaſe ferreo, utpote colorem obſcurante, ſed, ſi pro- 
ſtat, in porphyrio, vel alio duriſſimo lapide; pulverem 
lava ab eo, quod albicantis five griſei coloris eſt, E 
cbel ſeu Schlamm vocatum, atque tum hoc, tum illud 
deficca ; deſiccatum utrumque trajice per cribrum an- 
guſtiſſimum; quod craſſum, iterum tere cum aqua, 
deſicca, donec omne comminutum fit. Tandem con- 
fer cœruleum obtentum tuum cum exemplaribus colo- 
lorum, (Muſter,) quæ gradus, ordinem, titulos atque 
pretium ſuum publica lege jam conſtituta habent, & 
videbis, quid Cobaltum ſumptum importet, & ubi er- 

tor aliquis factus ſit. 1 


XVII. In groſſo, ut aiunt, procedendi hic modus 
eſt. Cobalti minera è puteo tracta, ab heterogeneis 
omnibus malleo, quantum poteſt, ſeparata, calcinatur 
in furno, qui fornicatus, latus, plani ferè ſundi eſt, at- 
que ignem flammeum ab alio prope adſtructo furno 
anemio ſuper mineram recipit. Huic ex oppoſito furni 
D d anemii 


( 202 ) 
anemii.introitus apertus eſt, ubi- quidam rutro Cobalti 
terram circumvolvit , quo ignis undiquaque in eam 
agat, atque arfenicum eo melius disjiciat, donec non 
amplius ſumet. Adhæc calcinantur ſilices electi puriſſi 
mi, & jam candentes projiciuntur in aquam ſrigidam, 
ut magis tractabiles fiant; ita præparati tunduntur in 
pulverem ſeu ſabulum. Tum Cobalti:toſti pars una 
cum ſilicum partibus ut plurimum tribus, & ut eo ſa- 
_ cilius ſtuat, cinerum clavellatorum parte una, in ciſta 
quadam commixta funditur in furno vitrificatorio, a 
magnis ollis, igne per 8, 10, imo 12 horas intenſiſſimo; 
atque operarius (der Schurknecht ) unco ferteo magma 
jam fluens ſtrenue circumagiter, ut omne in æqualem 
lluxionem abeat. Ubi tandem, quam poteſt limpidiffi- 
me fluit, cochleari magno ferreo vitrum exhauritur, & 
in alvearium, aqua repletum, projicitur. Vitrum ita 
magis friabile redditum tunditur malleo, quem aqua a. 
git (gepucht;) tuſum trajicitur per cribrum orichalce- 
um. Remanens ulterius tunditur, & trajectum in mo- 
la cum aqua ſubtiliffimè pulveriſatur. Hoc lavatur 
tum ad abſterſionem particularum ſalinarum, aliarum- 
que ſordium, tum ad ſeparationem pulveris illius Cine- 
rei albicantis levioris, quem Eſcbel appellant, a cœru- 
leo, quod Blaue Farbe dicitur, ſecundum rationem, 
quod aliàs Schlemmen dicunt. Tandem in vaſa per 
centenaria conditur, & per totum terrarnm orbem di- 
venditur. Sicut vero hujus rei, atque hinc pretii ma- 
xima differentia eſt, ita vaſa certis litteris notantur, ita 
ut O. C. ſignificet Ordinair Cobolt. M. C. Mittel Co- 
bolt. F. C. Fein Cobolt. F. F. C. Fein, Fein Cobolt. 
F. F. F. C. Fein, Fein, Fein Cobolt; id quod vero ut 
pretioſiſſimum, ita & rariſſimum eſt. Minera Cobalti 
ita præparata, alias Schmaltum, Smalte, & mulieribus, 
Blaue Stärcte, quo utuntur pro linteis dealbandis, com- 


muniter appellatur. 
XVIII. Ven- 


4 
on 


-accidens fieri exinde liquet, quia eadem vena illic plus, 


* 
ff 


(29) 


XVIII Venditur & Cobaltum tantum toſtum,& cum 


duabus vel tribus partibus ſilicum vel quarzi commix- 


tum, ſub titulo Zaflor, item Zaffera, pro figulis. Ubi 


hoc meretur commemorari, quod pulvis hicce in vaſis, 
quibus devehitur, tam compactum fiat, & quaſi con- 


creſcat, ut duri lapidis inſtar, malleo opus habeat ad 


comminuendum. 


XIX. Cæterùm Cobaltum per ſe argentum non 
continet. Quamvis enim detur ejuſmodi vena, ex qua 


nobile hoc metallum excoquatur, tamen non niſi per 


hie minus, & ut plurimum planè non argentifera eſt. 


XX. Hoc non obſtante, argentum nativum ſuper 
Cobaltum non rarò reperitur, quod verò non aliud, 


quam hoc arguit, mineram illam argenti non incongru- 
am eſſe matricem. e 5 


ITantuùm fere eſt, quod, propria experientia de Co- 
balto cognitum, recenſione dignum duxi. Quod ſuper- 
eſt, L. B. rogo, hanc rudi, quod dicunt, Minervi con- 
»nmentationem, ſereno vultu velis ſuſcipere, 

& cogitare, quod nec ego iſtud abs me alit num arbi- 


ſeriptam go 
trer, quicquid iis ſolet accidere, qui, nullo duce prævio, 
fragoſas & inacceſſas vias, ad Naturz arcem tendentes, 
primi invadunt. Vale. 
Quintil. A. R. S. MDCC XXVI. 


FINER 


ERRA T. Pag. 197). Lin. 24. lege laudatus. 
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1 . "_ » fo ome Diſertavions Incl publiſ#q 
at Paris, by the Rev. P. Souciet, againſt Sir 


Iſaac Newton's. Chronology, By Dr. Edaiund 

| Halley Aſtronomer Royal, F. R. S. | 

| Here has been lately put into my inde a Book 5 
publiſhed,laſt Year. at Paris by Father -Soxcier, 

Jeſuit, againſt our late Preſident Sir Iſaac Newton his 

9 Chronology, without: waiting till the Book be publih- 

ed. and without knowing — Contents berg other- 

_ wiſe than by a ſhort Extract, made at the deſire of a 
very great. Perſon, and without intention that it ſhould 
be publickly ſeen. However, a Copy thereof having 

been » (23 I — ſurreptitiouſly obtained and carried 
over into France, the ſame was firſt tranſlated into 
French, and then printed at Paris with a pretended Re- 
futation thereof — the ſame P. Souciet. Since then, 
Sir Jade having e as he thought, his Ob- 
jections, has thereby. given him a handle to publiſh 
five other. Diſſertations againſt the new Sy tem of 
Chronology, as he calls it; the firſt and laſt of which, 
being chiefly. Aſtronomical (fince the great Author is 
no more) ſęem properly to fall under my examination, 
both on: account of the Poſt in which I have the ho- 
Nour to; ſerve his Majeſty in quality of his Aſtrono- 
mer, as alſo from the long Acquaintance and Friend- 
bg that has ſubſiſted between the Deceaſed and my 


And firſt, I obſerve, that P. basis readily allows 
hat ſeems to be the moſt exceptionable part of the 
Whole Syſtem, viz, that Chiron the Centaur fixt the 
E e Colures, 


* 


EL 7 
Colures, in the ancient Sphere of fixt Stars, in the | 
ſame places as Hipparchus tells us they had been ſup. 
poſed by Ezdexus many Centuries of Years after Chi. 
ron. His words are theſe, % n ns [hep d ene nel gu 
Autres The u ga, G c held 2d v xe72 mar. This, un- 


doubtedly, was the Poſition of the Colure of the Ver. 


- 
. 


nal Equinox many Ages before Eudoxut; but whether 
ſo old as Chiron, and the Argonautref Expedition, 1 
| ſhall not undertake at this time to enquire; but only 
obſerve, that P. Souciet in his Faſtes du Monde; or 4. 
bridgment of his Chronology, pretfixt” to theſe Diſſer. 
tations, makes the Argonantict Expedition 140% Years 
| before our Ara of the Birth of Jeſus 'Chriſt ;" 4nd" the 
taking of Trey 1388 Yeats before it, which Date is 
120 Years ſooner than the Parias Chronicle read and 
publiſnt by our Learned Selden in his Marmor Arundi. 
liana, makes it; and above 500 Years earlier than the 


time aſſigned 8 Laac Nemo. 
Now both of them making uſe of the ſame Premiſ. 
ſes, it may ſeem ſtrange that their Coneluſions ſhould 
be ſo widely diſtant: And indeed upon a Præpoſſeſſſon 
that the 4rgonantick Expedition and the Siege of Try 
could not have been leſs than 00 Vers before Chril, 
I muſt own, I was at firft ſome what prejudivkd in f- 
vour of P. Souciet, taking his Calculations for gran. 


- mon-wealrh of Learning i a very Md ersus manner, 
' notwithitariding the ſeverabtine things he ſa; Sof him to 
palllate it. . 1 find 


x (207). 5 
I find the Diſpute to be chiefly over what part 
the Back of Aries the Colure paſt : The Words of 
Hipparchas, as from Eudoxns, are ſimply, that it paſt o- 
ver the Back, without ſaying over what Star, or over 
what part of the Back it paſt. And the ſame Hippar- 
chus ſhews, that if it paſt over the Star in the middle of 
the Back, it greatly differed from the Situation thereof 
in his time; and conceiving thence that the Ægquino- 
_ Rial Points might have a regreſſive motion, he was 
the firſt that attempted to define their motion; but ha- 
ving no Obſervations older than thoſe of Timocharis, 
made within leſs than 200 Years of his own time, and 
very courſe withal, he was not able to determine the 
quantity thereof, but gueſt it to be about a Degree in 
100 Years; which, length of time, and the more cu- 
tious Obſervation of the Moderns, has now proved to 
be 19 24/. or rather 50” per Anvum. WY 
In a word, Sir Haac takes the Colure to have paſt 
over the middle of the Conſtellation of Aries, and ve- 
ty near the Star in the middle of the Back (» Bayero). 
And P. Souciet will have it, that it paſt over the middle of 
the Sign or Dodecatemorion of Aries, reckoning the Sign 
to begin with the firſt Star of the Conſtellation ; and 
by conſequence his Colure muſt paſs abour midway 
between the Rump and firſt of the Tayl of Aries 
(e and / Byyero;) which Situation could never be ſaid 
to be over the Back: But whilſt Sir /ſaac makes the 
Colure but 77 36! from the firſt Star of Aris, 
which P. Souciet makes 15 Degrees from it, the 
difference 7? 24 at 507// per Aunum, makes 533 Years 
difference in the reſult. ia Tag 
Let us now examine when the Stars in queſtion did 
aQually paſs under the Colure of the Vernal Aquinox, 
aſſuming their places as they are in Mr. Flamſteed's Bri- 
tiſh Catalogue, fitted tothe beginning of the Year 16 8 
ü Zenz He 


of 


- 
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He places the firſt Star of Aries in 28 51 of Aries with 
7 gf. North Latitude. And ſuppoſing the Obliquity 
of the Ecliptick 23% 29', it will be as Radius to the 
Tangent of 23% 29':: fo the Tangent of 29 9“ to the 
Sine of 3® 7/2, the difference of Longitude between 
the Star and the Point in the Ecliptick which paſt under 
the Colure, at the ſame time with the Star; fo that this 
Point was, Anno 1690 ineunte, in Y 259 437 30% and 
therefore allowing 50// per Aunum, the Star was under 
the Colure 1852 Years before the Epocha of the Bri- | 
_ tiſh Catalogue, that is, 162 Years before our Ara of 
the Nativity of Jeſus Chriſt; in which very Year 
 Hipparchus began to obſerve the Aquinoxes recorded 
by Ptolemy, Lib. III. Cap. 2. 


\ 


' 
n 


— 


If therefore with Sir aac we add 7? 36“ to the 
Long. of the firſt Star of Aries, as it was in 1690, we 
| ſhall have 36? 277 which the Colure moves in 2624 
Years: And deducting 1690 therefrom, we ſhall have 
934 Years before Chriſt for the Argonautick Expe- 
dition. And if to 79 36/ we add 39? 7! | weſhall have 
10 4325, that is, 772 Years before the firſt Star of 4- 

JJ... 8 1 
Next let us inquire when the Star in the middle ob 
the Back of Aries („ Bayero) paſt the Colure. Its 

Longitude Anno 1690 ineunte, was 9 48' 35” of Tau- 

rus, with North Lat. 6* 8; but by the foregoing Aua- 
logy, the Point in the Ecliptick, over which the Colure 
paſt at the ſame time with it, was 2* 40 before it, 
that is, in ð 7* 8“. Now 37 8/ give 2674 Years nearly, 
or 984 Years before Chriſt; when that Star was under 
the Æquinoctial Colure, being but half a Century earlier 
than Sir Jſaac places the Argonantick Expedition; and 
ſhews that he took the middle of Aries over which the 
Colure is ſuppaſed to have paſt, to be the middle of the 
Conſtellation, and not of the Dodecatemorion, and in ſo 


( 269 ) 
doing, no doubt, had reaſon ro place this Colure 77 
36/ in conſequence of the firſt Star of Aries, inſtead of 
89 %% as it was when the Star in the middle of the 
Back of Aries was under the Colure. 1 
But if with P. Souciet, you make the Colure to inter- 
{et the Ecliptick 15 Degrees from the firſt Star of 
Aries, or 43* 51 from the Æquinoctial Point, as it was 
Anno 1690, we ſhall have the time nearly 1470 Years 

| before Chriſt ; but then the Colure will be very far 
from the middle of the Back of Aries, and leave only 
his Tayl to the Eaſtward, as it leaves the Head of the 
Whale to the Weſtward, fo as by no means, to agree Will 
with the Deſcription we have of it from Hipparchus; HE 
which it were to be wiſht had been more definitive, = {4 
and as well circumſtanced as what Hipparchus has leſt 
us of the Poſition of the Colures in his own time, 
which upon examination I find to be very con- 
ſiſtent, and the Obſervations made with ſufficient - 


care. NN . 
Thus I hope, I have ſhewn P. Souciet, that there was 
no Affectation of Myſtery in Sir Jaacs placing the 
Colure 7 36 from the firſt Star of Aries, nor any 
decaſion to drole as he does Pag. 131, 132. on 
that account; as alſo that he ought to have dedu- 
Qed 30 7/- out of the 15 Degrees he aſſumes for 
the diſtance of his Colure from the firſt Star of 4. 
_ ries, which will bring him 225 Years nearer to Sir 
Iſaac Newtons time. He is likewiſe entreated, in the 
next Edition of his Diſſertations to be a little more 
careful of his Numbers than he has been Pag. 134, 
135, and to inform himſelf in the Sphericks, ſo as to 
give us the Right Aſcenſions of the Stars truly, 
bom their given Longitudes and Latitudes. 


Laſlly. 
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Laſtly, 1 would inform ifs that the Star in the 
Centaur which Hipparchus diſcribes, as being in his 
time very near the Autumnal Colure, was not Y of Bayer, 
but certainly &, and that, anno ineunte 1690, its Longirade 
was Scorpio go 43 40%, with South Latitude 27® 5% 
Put the Colure de through that Star, by thi Pro- 
rtion given above, cuts the Eeliptick 135 20! 500 
in Antecedence of the Star, that is in Libra 25% 221 50“. 
But 25? 22' 50“ give 1827 Years: Wherefore the 
Time this Star was in the Colure was 137 - Years 


before Chriſt, when Hipparchus flouri hed, and might 
very well obſerve it. 
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Midſt che varfety of Obſervitions, char have been 

made on the extraordinary Powers of Nature, 
that whichtoſlows may deſerbe a place. A poor Woman 
in the Pariſh of Fladbwry in this County, aged 63, 
about 3 Vears ago, was afflicted with the uſual Symp- 
toms of a Stone in the Kidneys, and afterwards in the 
Bladder. The Fits of Pain occaſioned by it increas'd as 
its Bulk did; till ſhe was ſo emaciated by em, that 
her Caſe was judg'd deſperate. Finding relief (to- 
wards the end of laſt Summer) by a plentiful uſe of 
Mallow-Tea, ſhe perſiſted in it for a while ; when * 
a ſadden, in the preſence of ſome Women, ſhe per- 
ceived an uncommon weight and force within, which 
aſſiſting wittr alt the Strength and-Breath-ſhe had 
left, a Stone came away with a Noiſe that ve- 
ry much ſurpriz d the whole Company, and with 
leſs Pain and Effuſion of Blood then, or Sore- 

neſs afterwards, than might have been expected. 
She is ſince eaſy and in health, and feels no o- 
ther Inconvenience now, but that unavoidable one, 


NM Addptiimentia Urine, 


The 
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The Stone (of which I ſend you the fde-View 
Fig. 1. drawn. as near to the. Life as we could Lis of of 
the ſame Colour and Texture with others of this kind 
that I have ſeen, formed in humane Bodies. Its 
weight, as I i preſent find it, is, 3 ij. 3 j 55 gr. Avojrd 
When firſt voided, twas conſiderably more, Feveral 
Pieces having been _rubt/d off at c c, and likewiſe on 
the other * The greateſt Circumterence is 7 In. 
ches and 2; tis 4 Inches; round at the thickeſt place, 
and the bor on the Convexity is 4 Inches 7 Z; the 
parts of the Stone at 4 a à4 are ſomewhat jagged and 
ſtain'd with Blood, as is the little Protuberance on the 
oppoſite fide 3 Here 1 ſuppoſe, f it met with the moſt 
reſiſtance, at the time of its Frets Fro! the d 
a . E Y ; 
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III. Obſervitions bon 
n October 723, made at Bombay; and * 
an Eclipſe of the Moon, Od 21, 1724, 
Gomroon in Perſia. 


| at, 


Aſtron. Reg R. 8. 8. . 6 
Bonk, Sept; 12, . 


bout 500 diſtant from the laſt; and on Monday 
7th following it had advanced 100 toward the Eagle, 


._ 9 and 10 at _ as in this Table. 


„„ FRET the 
_ Oflober Eagle 's Heart. 
. F 
x| 7|j 49 oo) 
. | 10 23 50 
23 | 11 20 30 „South 
r 
5151 14 40 
6 | 19 . 


At firſt it looked 3 like one of the White Spots 
called the — Clouds, the Space filling the F leid 


the Comer, \ het peur 


By Mr. William 
Saunderſon. Com municared by Dr. Halley, 


N the Month of Ofeber 172 55 being riding at 
Bombay, a Brightneſs in the Heavens appear'd in a 
Right Line, (or but very little to the Eaſtward of one) 
with Lyra and the Bright Star in the Eagle, being a- 

the 


moving towards it in the forementioned direction, from 
the S. E. Quarter. L took the following Diſtances be- 
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of a Six-foot Glaſs. Afterwards I ſaw the Head in the 
Center of the illuminated Space, which did not lock 
with much Brightneſs; but appeared largeſt on the 
xoth of Ofteber, decreaſing gradually both in its Bulk 
and Motion from that time until the 25th, at which 
time I could find no Appearance of it with the fore. 
mentioned Glaſs. N B. From the 20h to the 255 
it had nearly the ſame Place in the Heavens, ſeeming 
to move directly from the Earth. Ocdholer the 21, 
1724, being at Gomroon in Perfia, the Moon entered 
into the dark Shadow or Umbra, of the Earth at 11 
33” paſt 5 A. M. oo. 
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W. 4 Letter ina the Reverend Mr. a 
Barrel, Rector of Sutton in Kent, to Sir Hans 
Sloane, Baronet, Preſident of the Royal | 80. 
ciety and the College of Phyſicians, concer- 
ning the * of Milte. 


T hath been my W ever 1 the Death of our 
late worthy Friend Mr. Hill, to communicate to 


Jou, (if you would pleaſe to accept of it) an Account 


of the Growth of Miſſelto from the Seed: and I have 
delayed it from Year to Year, not only to be better 


aſſured in my Experiments, and to find whether = 


World had not already, or would not be in the mean 

Time, better informed of this, by ſome other Hand: 

But I was alſo in hopes to have been ſo ſucceſsful ſome 
Year or other, as to have been able, to ſend you and 
the Royal Society, ſome Specimens of the, ſeedling 
Plants, kk of the firſt and ſecond Years growth 
8 I am ſorry that I cannot do this now, and 

for that reaſon mould have delayed this Account, till a- 
nother Vear. But your kind Acceptance of ſo ſmall a 
Curioſity as I ſeat lately, obligeth me to a preſent 
Compliance with your Requeſt. _ 
The Berries of . Miſſzlto have within their viſcid 
Pulp a Kernel covered with a thin whitiſh Skin ; the 
inward Subſtance whereof is deeply green, and har- 
der than the Subſtance of a Piſtachio-Nut's Kernel. 
Ic 1 is flattiſh, and ſhaped ſometimes like a Heart thus 
[73 ſometimes oblong thus, O; both are as truly 


TO f 2 85 Seed, 


(216) 

Seed, as any Plant can have. Thoſe of the oblong 
Shape put out but one Germes ; thoſe like an 
Heart, have two, which prove two diſtin& Plants, 
Sir John Colebatch recommends the ſowing this 
Seed by way of Inoculation : Accordingly in Er. 
1712, I endeavoured to place the Berries, within the 
Bark of Oak, Aſb, Beech. Pear, aud Apple-trees, by ma. 
king ſeveral Cuts and Gaſhes in the upright Sides of 
the Trecs. The whole Berries would not ſtay in any of 
them; and when I broke them, the Seed always ſlipped 
out to the Edge of the Cut. and then it ſtuck to the 
Bark, by virtue ot the ſlimy ſubſtance wherewith it 
is encompaſſed. I alſo ſtuck one Seed on the bare 
Bark, without any cutting at all : This ſucceeded beſt, 
and being the Heart-like ſhape, gave me two Plants, 
For about the 28th of March 1719, this, with two 
more on the Apple-tree, and one on the Pear-tree, be- 
gan to ſhoot; and the Growth was in this manner: 
The Viſcous Matter having ſtuck the Seed on, and 
(as it dried) drawn the Seed cloſe and flat down to 
the Bark of the Tree, there began, in March and 4 
pril, to ſpring out of that end of the Seed, which 
had been toward the Eye of the Berry, a ſmall deep 
green Shoot or Twigg, very like a ſhort Piece of a little 
Claſper of the Vine. At firſt, it aroſe upward from 
the Bark and then turning again. as it approached 
the Tree, it ſwelled out ſomewhat bigger round about 
the End; yet leaving the very Tip or Bottom, quite flat, 
forming (as it were) a Foot to ſtand upon; not unlike 
the bottom of ſome Rraſs Peſtles. This Foot, when it 
came to the Bark, which was about May or June 1719, 
fixed it (cli thereon Being thus faſtned at both Ends, 
it made a luctle Arch whoſe Diameter was as long as 
the Seed, or about d of an lach SY 


In 


no 
Ina this Condition, it remained all that Year, till a- 


bout March or April 1720, and then that part or end 
of our little Seedling, which was joyned to the Bark, 
at the place where the Seed firſt ſhot forth, let go its 
hold, and raifing it ſelf upward, put forth Leaves, and 
became the Head of the Plant : and the other end, 
which ſprung out firſt, and had taken footing in ano- 
ther Place, became the Root of the Plant. 
Tis no uncommon thing, for Seeds of Ever-greexs 
to be two Years before they ſpring out of the Ground. 
And the change of the Ends, firſt one of. them ſhoot- 
ing out, and then the other, was what ſurprized me 
moſt at firſt ; but on further reflexion I found, that Na- 
ture, even in this ſtrange Plant, is uniform to her other 
 FroduQtions; in carrying the Sap firſt one way to form 
the Root, and then turning the Courſe of. it back a- 
gain to ſend out the upper parts of the Plant. The 
rangeſt and moſt wonderful part is, that the rooting 
End ſhould make its firſt ſnoot into the open Air, and 
then turn it ſelf down, to find a proper Place to fix 
upon. Who could have ſuppoſed, that a Plant, whoſe 
Berry is the moſt orbicular of any, and therefore 


Whoſe proper place of growth is a round and wa- 
vering Bough, or upright ſide of a Tree, ſhould 
after it is once fixed, leave its firſt footing, and ſeek out 
a new point in the Bark to grow upon. 5 
This is indeed the great Secret of the matter, and 
ſeems to be the very thing that hath kept the World 
in Ignorance, about the growing of this Sced. For by 
requiring a new {ſmooth Place of the Bark, whereon 
to fix the rooting Part, it hath fruſtrated all at- 
tempts of. ſowing it in the uſual way oi ocher 


Theo- 


the leaſt likely to lie quiet in any Situation, and 5 
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been well examined, it would have appeared, that 


-- 3 18 ) 
7 heopbraſtes, (about two Thouſand Vears ago) ſeems 


to endeavour at a Reaſon, why this Seed could'not 
grow in the Earth: But all that he, or any one ſince, 
hath ſaid upon it, is only to agree, that in Fact it doth 
not, and to wonder — fo perſect a Seed ſhould 
not grow in the Earth. | 
rationally concluded, from its having a Seed, that the 
plant muſt come from that Seed : Whereas latter 
Times have been fo {ou of albowing Chance a ſhare 
in the Productions of Nature thet Scaliger hath not 
only experimentally confuted the common Notion of 
 Miffelte's being ſon in che Dang 9: the Thruſf - but 
argueth alfo, very ſtenuouſly ag-:n't the Poſſibility of 


That Antient Author 


this Plants growing from its Seed. Even the great 
Lord Bacon, Sir Thomas Brown, Lobel, and the inqui- 


ſitive Mr. Ray (fo late as 1673,) do all give into it, 


that this Plant, hath a ſpontaneous and æquivocal, 


rather than a ſemmal and univocal Generation. 


_-Sealiger's ſtrongeſt Objection is, Quo è Ramis qui- 


Zuſdam exit Viſcus, quo in loco nullis modis vel ftercus 
conſiſtere, vel ſemen unquam potuerit herere — Nihilo 


enim commodius conſiſtere quam in re proclivi Globum. 
Lobe! objects againſt it, becauſe of the Imperſecti- 
on of the Berry Acin»!» illo pallido pellucido. Mr. 


Ray's Argument is, Y:ſcus innatus etiam in prond Ra- 


morum parte. 


Tis the property of true Experience to clear up 
Doubts, and anſwer Objections : And if Nature had 


this Seed is of a fubſtance equal to other Kernels; 
and that the Pulp of the Berry, wherewith the Seed is 


ſurrounded, is of a more chmmy ſticking nature than 
the Pulp of other Berries, for this very Purpoſe, that 


it might be of ſtrength ſufficient to fix the Seed on any 
Tree, how moveable or upright ſoever the Bough or 
Tig ſhould be whereon it chanced to light. And 


ſiualties have furniſhed me with two or three ; which I 
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And doubtleſs the Birds are (tho not by their Dung) 
Sowers of this, as they are of many other Seeds, 
which they carry away for Fobd ; but often drop 
in Places where they could otherwiſe never have 
come. 
While I was writing this out for your Perafal ; 1 
went to gather fome Mis: Berries (this being the 
Seaſon that they are ripe, and fitteſt to be Ben) 
and found a Leaf (which'T ſend you) which hath a 
Seed ſticking thereon ; doubtleſs by a caſual Fall out 
of the Bill of up Bird, that has broken the Berry 
as ſhe was eatin There is both a dry ſtring 
of the Slime, and a "ey ſpot of the ſame, upon the 
Leaf, that ſhow how tht: Seed was detained there, 
in this Caſe ; and how it muſt be done in like man- 
ner any where elſe.” 
When T acquaint you, Sir, that I have ſown theſe 
Seeds, on near thirty ſorts of Trees and Shrubs, 
and yet never had ove ren Plants, that held out 
the ſecond Fear; you will not wonder, at the lit- 
tle ſucceſs, that others have had, in their trials of 
this Seed; and will alfo ſee the Reaſon, why T have 
not been able to make many other Experiments a- 
bout the growth of this Plant. However, ſome Ca. 


beg leave to relate; becauſe they do ſomewhat fur- 
ther explain the N ature. of this Plant s grow- 
in 
| , ny of my Title "Plants ww in pr. 1724. 
which was fixed at both Ends in its Arch-like Form, 
had in Sept. 1724, the middle part broken off; the 
two Ends keepilig ſtill faſt to the Tree. Which 
ſews, how firmly” the two Ends adhere, while it is 
in that: ſtate; and they both' e green ſome 
time, and then withered away. 5 
2. 
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2. That one Seed, which grew on à Pear tree, 
in 1712, was the next Spring 1742, looſened from the 
Tree at one End, as the others were: Vet this ſeed- 
ling Sprout, never put out any Leaves at all; but 
continued in the ſame ſtate, neither bigger nor leſs, 
near ſix Years; that is, till it was broken off by chance 
in Fuly 1715. This ſeems to me a very ſtrange 
thing : For, a ſeedling Plant (of any kind) is, but as 
it were an Embryo, till it have put forth Leaves. 
3. My moſt thriving pair of Plants, of the Year 
1712, being about thfee Inches in length, were on 
the 2:/f of May 1722, ſtruck off, by the falling of 
a Rake-handle againſt them They took away with 
them. only the outmoſt thin skin of the Tree; and 
1 could not ſee any figns, of deeper Rooting. But 
as I looked, now and then, on the Place, where the 
 Miſſelto had grown, I thought, I obſerved the Bark 
to ſwell up a little; and on the 121 b of March 
172 I perceived 3 or 4 little Budds, putting forth, 
and another Budd was put out by the 18th of March. 
They all grew on, to have Leaves that Summer; 
and now Febr. 1725, they are a Cluſter of Boughs, 
of 4 or 5 Joints in heighth, and: bore Berries this 
Winter; whereas two others, on the ſame Tree, and 
which were alſo fown at the ſame time, in 1713, 
and are 6 or 7 joynts in heighth, have not yet born 
%0öÄ§ÄöÄͤö—öéõðĩdf Et. cio. 
The thriving of theſe Plants, ſo well again, after 
they were broken off; made me reflect, on the Druids 
u ay, of cutting Miſſelto from the Oak, with a Gold- 
en Inſtrument; a Metal not apt to take a good Edge, 
and pollibly, the bluntneſs of the Inſtrument, might 
be a means, to preſerve, a future growth, of the ſame 
Plant; which, doubtleſs, they as well as we, find to 


de very rarely upon the Oat, I might ſuggeſt ſome 
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Reaſons for this Scarcity, from the Nature of that 
Bark; and I might obſerve many miſtakes, into which 
both Modern and. Ancient Writers run, when they 
mention this Plant. But I have been fo tedious al- 
ready, that I will not trouble you, Good Sir, with any 
more, than this one Obſervation ; which is, that there 
is almoſt every Year, on moſt Mzſe/to-Buſhes, a viſible 
Proof, that the Kernel hath a vegetative Life in it : 
for when the Berries hang on till May or Fuxe, the 
Seed will make its little Shoot in the. Berry, as the 
Kernels of Lemons, and you may ſee it coming out 
at the Eye of the Berry, oa COS 


— * PR ly 


V. An Account of a Pair of very extraordingy 


large Horns found in Wapping ſome Tea 
ſince, with a probable Account, whence thy 
came, and to what Animal they belong 
By Sir Hans Sloane, Baronet, Preſidat 
of the Royal Society, and of the College 
© — 


— Any Years ſince, Mr Doyly, (who was a ger 
| ſearcher after Curioſities, and gave Name to 
a ſort of Stuffs worn in Summer,) found a Pair d 
extraordinary large and ſtrangely ſhaped Horns i 
2 Cellar, or Warehouſe, at Wapping, where they 
had ſuffered much by Worms and otherwiſe, being 
eaten pretty deep on their Surfaces, in many Places 
They had lain there fo long, that when he bought 
them, no body could inform him, either of the Coun 
try whence they came, or when, or how they had bet 
lodged there. They reſembled in ſeveral things the 
Horns of Goats, which made many People think 
that they had belonged to an Animal of that kind, 
in all likelihood as large as the Mouſe-Dear in 4 
merica is of its kind. The Royal Society being it 
formed of this matter, Mr. Hunt, their Operator i 
that time, made a defign of them, on which Dr. Hot 
read a Lecture at a Meeting of the Society at 6+ 
Ham College. This Lecture and the Deſign, are, | 
think, loft ; but I remember, that he ſuſpected then 
to be the Horns of the Sakotyro, as the Chineſe cal 
— 


length, and then turning crooked, they run on tape- 


(23). 


it, or Sucotario, 4 very large and odd-ſhaped Beaſt, 


mentioned and figured by Nienbeff in his Voyages 


| the following Deſcription of it: It 7s of the Bigneſs 


of a large Ox. with a Snout like a Fog, two long rough 
Fars, and a thick buſby Tail. The Eyes are placed 4 
right in the Head, quite different from other Beaſts; on 
the fide of the Head next to the Eyes fland two long 
Horns, or rather Teeth, not quite ſo thick, as thoſe of the 


ken. Many People thereupon went to ſee them at Mr. 

Doyly's, who was offered a conſiderable Sum of Money 
for them, but refuſed it, and after a very ſevere 
Sickneſs, wherein T attended him, very much, as he 
thought, to his Advantage, he made me a Preſent of 
er. Oy . 
They are both almoſt ſtreight for a conſiderable 


Flephant. It feeds _ Herbage, and is but ſeldom ta. 
HH 


ring towards a ſmall and pretty ſharp end. They are 
not round, but compreſſed and flattiſh, and have large 
tranſverſe Sulci, or Furrows on their Suriaces, waved 
or undulated on their under parts. They differ ſome 
ſmall matter in largeneſs. Meaſuring one [Fig. i] from 
the great end; or Has, A B. where it was fixed to the 
Head, along the outward: Circumference, I found the 
kagrh ACD to be (ix Feet, fix Inches and a half, the 

length by the Line B D was four Feet 5 + Inches, the 


Diameter of. the Bafs A B was 6 + Inches and its Cir- 


cumterence- one Foot five Inches. This weighed zr 
Pounds, 10 Ounces,. and contained in the hollow part 
exactly five quarts of Water. In the other [Fig. 2.] the 
lengthiof the outward Circumference A C D was fix 


feet four inches, the Line BD four feet ſeven in- 


. . * 


(). P. 360. of the Engliſh Edition, 
g ches, 
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ches, the Diameter of the Bafs. ſeven inches, and its 
Circumference one foot fix inches. This weighed 21 
pound, 13 ounces and a halt, and contain'd in the hollow 
part 4 quarts and a pint, but would have held more, 
if it had not been very much broke at the large end. 
The Commander of an Eaſt-India Merchant Ship 
upon ſeeing them, told me, that he had ſeen: ſuch in 
the Indies on a large Bufaio's Head. I am inclined to 
think, that they muſt belong to a very large ſort of 
Bulls or Cows, who are Natives of Ætbiapta, and o- 
ther of the midland Parts of Africa, and are mentioned 
by many of the Ancients, perhaps not without ſome 
fabulous Additions, though, which is ſtrange, very few 
of the Modern Writers take any notice of them. 
Asgat harchides, a Cnidian who flouriſhed about the 
CL. Olymptad, near 200 Years before Chriſt, is the 


— 


This Agat harchides lived in the time of Ptolemeus Philome- 
tor, and is mentioned by ſeveral of the Antients, as an Hiſtorian, 
and a Philoſopher of the Sect of the Peripateticks. Monſieur le 
Clere (Hiſtoire de la Medecine, p. 387.) ranks him among the Phyſi- 
cians of that time, though that was nor properly his Profeſſion; 
and the reaſon he gives for it is, becauſe he deſcribed, in one of 
his Books, a Diſtemper which had not been taken notice of by 
Hippocrates, nor any other Phyſician before him. We are indebted 
for this Particular to Plutarch (Sympoſiaksn Lib. VIII. Queſt. 9.) 

who ſays, upon the Authority of Agatharchides, that the Nations 4 
bout the Red Sea, amongſt many ſtrange Diſtempers, they are liable to, 
are troubled with a particular ſort of Serpents, (or Worms,) which breed in 
the Legs and Arms, where they ſometimes eat their way through, ſo as to 
 ſhew their Head; but upon touching are apt to ſlide back, and creeping 
between the Interſtices of the Muſcles, occaſion intolerable Inflammations. 
Plutarch adds, that this Diſtemper (which appears plainly to be the 
Guinea- Norm, or Vena Medeni of Arabian Writers, of which ſee my 
Natural Hiſtory of Jamaica, Vol. I. p. 126. and Vol. II. p. 190, 326. 
and which is a Diſtemper till ſubſiſting, as well among thoſe very 
Nations, of which Agatharcbides ſpeaks, as among the Negroes upon 
the Coaſts of Guinea, and the Inhabitants of ſeveral Parts of 
Perſia) had not been obſerved any where elſe, neither before, nor 
fince the time of this Hiſtorian 


—— —— — —  — 
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firſt among the Ancients, who mentions and deſcribes 
this large and voracious Bull; and it will appear by 
what follows, that moſt of the ſubſequent Writers have 
copied him. His Deſcription of this Animal, in ſome 
Remains of his Treatiſe of the Red Sea, which are 
extant in Photius's Bibliotheca, (b) and were from 
thence printed in the Geographie veteris Scriptores 
Greci minores, publiſhed by Dr. Hudſon, is, A. 
ing to rhe. Tranſlation of Laurentius Rhodomannus, 
as follows, De Tauro Carnivoro. . Omnium, que adbuc 
commemoravi, immaniſimum & maxime indomitum eſt 
Taurorum genus, guod carnes vorat, magnitudine craſſius 
demeſticis,& pernicitate antecellens, infigniter rufum. Os ei 
ad aures uſque deductum. Viſus glauco colore magis rutilat 
quam Leoni, Cornua alias non ſecus atque aures movet, 
ſed in pugna, ut firmo tenore conſiſtant, facit. Ordo pilo- 
rum inverſus, contra quam aliis animantibus. Beſtias e- 
tiam validiſimas aggreditur, & ceteras omnes venatur, 
maximegue greges incolarum infeſtos reddit malt ficio. 
Solum eſt lancea & arcu invulnerabile, quod in cauſa 
eft, ut nemo id ſubigere, (quamvis multi id tenta- 
rint,) valuerit. Iaeò refle putatur, etiam à Troglodytis, 
fortitudine leonis, & velocitate equi, & robore Tauri 
præditum, ferroque cedere neſcium. Diodorus Siculus 
(Biblioth. Lib. III.) hath barely, and almoſt Word for 
Word, tranſcribed Agat harchides, and hath added on- 
ly the following Particulars; that, the Eyes of this 
Animal are ſhining at Night; that after it hath 
killed other Beaſts, it devours them, and that, in its 
Attacks upon Flocks of Cattle, it 15 not to be terri- 
fied, either by the Strength of the Shepherds, or the 
great Number of Dogs. The following ſhort” Paflage 
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(b) P. 1364. Cap. XXXIX. FTE 
f The 
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relating to this ſame Animal is taken out of Srralo (c) 
Sunt & ibidem{ in Arabia) tauri feri, ac qui carne edant, 
voſtros & magnitudine & celeritate Long 74 exſuperaiires, | 
colore ruffo. Plivy, Hijtor. Nat Lib. Vin. C. XXI 
ſeems like wiſe to have copied Agat harchides : His 
Words are, Sed atrociſimos habet (AÆthiopia Tauro 
Hlveftres, majores agreſtibus, velocitate ante omnes, 
colore fulvos oculis 'cermeis, pilo in contrarium verſo, 
riftu ad aures dehiſcente. juxta cornua mobilia, tergori 
duritia yon onine reſpuens vulnus. Frras omnes ve. 
wantur : Ipft non aliter, quam fovers capt, feritate 
ſemper intereunt. In the XLV Chapter ot the ſaid 87 
Book of Plinys Natural Hiſtory, he mentions a fort 
of Indian Oxe n, Boves Indici, quibus Camelorum altituda 
traditur, cornua in lat itudinem quaternorum pedum. It is 
not unlikely, but that thefe Indian Oxen are the ſame 
_ with the Ætbiopian ones above deſcribed; eſpecially 
if we fuppoſe, that the Tranſeribers of Pliny have. by 
miſtake wrote lat itudinem inſtead! of altitudinem. Solinus 
(4) hath barely copied Pliny, with this diflerence only, 
that he calls them Fndicos Tawos, whereas Pliny 
himſelf hath deſeribed them amongſt the Atchiopien 
Beaſts, which might very welt happen, Arhiopia being 
reckoned, by ſome of the Anticnts,. as part of Ju- 
dia. The deſcription of Aflianus (e) agrees per- 
fectly with that of Agatharchides, of whom, it ſeems, 
he alſo borrowed it; only he fixes the Size: of theſe 
extraordinary Oxen to twice the Bigneſs of the com- 
mon Grecian Ox. There is another Paſſage in Alia-- 


15 O, which ſeems to relate, both tö this. large 
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(e) Ge g Lib. XVI. p. 775. Edit. caſaubon. 
ad) Pol; hiſtoris Cap. . Ii. p. 58. Edit. Salm. 
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kind of ÆZtbiopian Ox 1 
' poſſeſſion. His Words are, Prolomes ſecundo ex India 
corn allatum ferunt, quod tres amphoras caperet : Unde 
conjicers poſſumus bovem illam, a quo ejuſmodi tantum 
corus extitiſſet, maximum fuiſſe. Ladolfus, in his Hiſto- 


brought to Conſtant inoplein his time, where He ſaw 


them. The Words of Philoſtorgias, as tranſcribed by 


 Ludolf in his Commentarins ad Hiſtoriam ſuam Æthio- 


El-phantas;. imo & Taurelephantes, ut vocantur, quorum. 
genus qguoad cetera omnia bos maximus eſt, corio vero colo- 


reque elephas, & fermè etiam magnitudine. 


From all theſe ſeveral Writers it appears, that there 


is in Ethiopia (and probably the midland parts of 


Africa, where Travellers ſeldom come) a very large 
Animal of the bevinum genus, at leaſt twice 25 big as 
our Bulls or Oxen, with Horns proportionably large, 
but otherwiſe differing from them in many reſpects. 


It is true, that in the accounts of uncommon things, 
given by antient Writers, an allowance muſt ſome- 


times be made for ſomething fabulous mix'd with 
what is true, which is the leſs ſurprizing, as they 
had many things only by hear-fay: but as to this 


large ſort of Bulls, it is confirmed by modern Wri- 


though there is none, I know of, that hath given a 
defcription of it in the leaſt ſatisfactory. Ludolf in 
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(2) Lib. 1. c. 10. 
(0 Lib. III. c. 11. 
n 


xen, and the Horns, now in my 


ria Atbiopica, (g) ſpeaking of the large Ethiopian 
Oxen, - conjectures, that they are the 7avrelephantes, 
which Philoſtorg ius, a Cappadocian, ſays, (%) were 


picam (3), are, Habet & Terrailla maximos & vaſt iſſimos 


ters, that there is ſuch an Animal in thoſe Countries, 


W 
his Hiſtoria Athiopica, (d) ſays, that there are in . 
thiopia Bulls of an uncommon ſize, twice as large as 
thoſe in Hungary and Ruſſa; and that having thewn 
ſome of the largeſt Oxen in Germany to Gregory, an 
Abiſſynian (from whole Writings and informations he 
collected the Materials for that Work) he faid, 
they were but of a midling ſize. The Letters of 
the Jeſuits frequently mention the largeneſs of theſe 
Oxen, and the ſaid Ladolf cites the following paſſage 
our of a Letter of A!phonſus Mendezins, Patriarch of . 
thiopia, dated June 1, 1626. Buoi grandiſimi, di corna 
ſmiſuratamente groſſe e lunghe, talmente, che nella 
corna di ciaſcuno di eſſe potea capire un otre piccolo di vi- 
: that is, very large Oxen, with vaſtly thick and long 
Row one of which would contain a large Uter of Wine, 
F. Bernier, in his account ot the Great Mogul's Coun- 
try, (m) ſays, that among many Preſents, * which 
two Athiopian Ambaſſadors ſhould have preſented to 
 Aurengzeb, there was a prodigious large Horn of a Bull, 
full ot Civet, which having been meaſured by him, he 
found the Bas, or large end, to be half a foot in Dia- 
meter. This Horn, as Bernier farther obſerves, was 
brought by the Ambaſſadors to Debli, the place of 
Reſidence of the Great Mogul; but it was not preſented 


to him, becauſe, being diſtreſs d tor Money, they had 


ſold the Civet out of it, long before they came thi- 
ther. 
Upon the Whole, it ſeems to me, that theſe Horns, 
and likewiſe that mentioned by Bernier, are the Horns 
of a large ſort of Bulls or Cows, in Ætbiopia, and the 
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inward parts of Africa, which, in all likelihood, is the 
fame with that deſcribed by Agatharchides, Pliny, and 
thoſe other ancient Writers mention'd above. But 1 
cannot as yet, for want of a more accurate deſcription, 
be certain, whither it is the ſame with the Subotorio, 
or Sukotyro of Nieubof (v, though there is a good 
deal of reaſon to think, that it is. Geſſner (o) ſpeaks 
of a very large Horn, which was hung by a Chain to 
2 Pillar in the Minſter, or Cathedral, of Strasburgh, 
and which is not unlikely to be of the ſame ſort with 
' theſe, He ſays, that being meaſured along the out- 
ward circumference, it was found to be four Roman 
Yards long, and he conjectures it to have been the Horn 
olf a large old Urzs, which was hung up there, for its 
monſtrous ſize, perhaps two or three hundred Years 
before his time. As to theſe, which are now produ- 
ced before the Royal Society, tis very likely, that 
when the Exg/iſbhad a great Commerce at Ormus, they 
were brought thither from ſome neighbouring Coun- 
try, and afterwards carried over into Exglazd by ſome 
CS Os ee 
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| (n) Loc. ſupra citare. OY 
(e) Icones Animal. Quadrup. 
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— cvevck Pepgbtes 
Sir Iſaac Newton's Treatiſe of Quadratures, 
By Mr. Benjamin Robins 


"THIS Propoſition conſiſts of two Parts: The firſt 

is as follows. FF 
© Let there be any Curve ADI, whoſe Abſciſſe a3 
ſhall be denoted by z, and its Ordinate B D by); 
which may be related in any manner to the Abſciſſe. 
And calling this the firſt Curve, let other Curves. AEK, 
AFL, AGM, AHN, Sc. be formed to the common Ab- 
ſciffe AB, or æ, by making the Ordinate B E of the 
ſecond Curve always equal to the Area A BO of 'the 
firſt divided by Unity; the Ordinate BF of the third 
equal to the Area A BE of the fecond: divided by U- 
nity; the Ordinate BG of the fourth equal to the f- 
rea AB F of the third divided by Unity; and ſoon 
continually. Suppoſe now, that other Curves AOS, 
APT, AQV, A RW, be deſcribed to the ſame com- 
mon Abſcifle AB or z; in Which Curves the Or- 
dinate BO of the Curve A 08 fhall be equal to 

2 5, the Ordinate BP of the Curve A P T equal 
x 5, the Ordinate B Q of the Curve AQV equal 
to 2 , the Ordinate BR of the Curve M We- 
qual to 2, Cc. And let the whole Area ACI 
be denoted by A, the Area ACS by B, the Area 

ACT by C, the Area ACV by D, the Area 
ACW by E, Sc. Then the Series of Curves ADI, 
AEK, AF L, AGM, AH N are thus meaſured: 


The 


( C3879 | 


The wn 05 the fr Curve ADI 1 
— the ſecond AEK is = ZAB 
——of the third AFL = 0 


. the fourth AGM = — EB D 


——of the fifth AHN =* erer EDUE 


and ſo on 


perpetually. 


of the Curve from the firſt, and — decreaſes 
_ regularly by Unity; 
A, the ſecond into B, the third into C, the fourth 


into D, and fo on; . the Coefficients are the ſame 
heſt Power of z, 


2s in a Binomial raiſed to the hig 


and the Diviſor is ſo. many Terms of this Progreſſion | 
 Ix2x3x4x5 x6 Cc. as is expreſsd by a Number 
equal to the higheſt Index of z. Otherwiſe ſuppoſing 
repreſent: * Diſtance of the Curve to be mea- 
then the Area ſought will be 


# 0 


ſured from the firſt; 
found by extending rl“ into a Series, and multiply- 


by ax 1 * — G. continued to Unity. 


SECOND PART. 


e the firſt, ſecond, third, G. Curves to be 
the ſame as before: Let r denote the whole Abſciſſe 
AC, and put x for BC 
CXA, CXA, CZ A, C TA, where BX ſhall be e- 
qual to xy | BY =x* Y, B Z e y, BT = y, &c. 
This 1 done, and in the Series of Curves CID A, 
H h 2 CXA, 


Here in all * Curves fol- 
lowing the firſt, the Index of the higheſt Power of 2 
is always the Number which exp — the Diſtance 


the firſt Term is multiplied. into 


ing the firſt Term by A, the ſecond by B, the third 
by C, the the fourth by D, '&c. and 1 the whole 


Then deſcribe the Curves 


— — — 
— * 
— N 

— ri 
a: * 
— - 


— 


— — — 
- —— — — — 


— 
_ — — 
- — 
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* —— 
. 


„„ 
CXA, CYA, CZA, CTA, &c. the firſt Area CID 4 
being put equal to P, the ſecond CXA equal to Q, 
the third CYA=R, the fourth CZ A=, the fifth 
CTA = T, Ec. the whole Areas of the aforeſaid 
Series of Curves are alſo determin d as follows 


The firſt AC _ 

The ſecond AK C O 

The third ALC R 
The fourth AMC=z 5 
The fifth ANC=++ T. 


Here the Area's p. Q. R, S. T are divided by W 
bers produced by multiplying as many Terms of this 
Series 1x2x3x4x5 Oc. together, as in the former 


| Demonſtration of the Firſt Part. 
Let the Area ABD be denoted by 4, the Ares 


ABO by 4, ABP by e, ABQ by 4, and ABK by 
Then it is evident, that . 


The Fluxion of the Area ABD is=#2xBD =x3= «4 

The Fluxion of the Area ABO is= A* BO = 2xzy9=6 

The Fluxion of the Area ABP is=7; x B PA 
%%% 2 


Hence 


d is (=xx3 = 
* N is ( 2 =xb=e ed 
* aiö (A =Ppb=ze= 0. 


Or generally, 


Nor 
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Now: 28 2 * « ABD or x IT! is = ok OM P ABE, 


if you add to the firſt Part zxa (= 13 and its Equal 


3 to the other Part, it follows, that 


3X4 s 
ab- Fluxion of ABE 4 b 


And taking rhe Fluents 


2x4 = ABE TB or ABE = = 2x 4b ; and when 
z or AB becomes = AC, then ABE becomes ACK, 
and a and 6b become 4 and. B; —— ACK is 


= 2x AB. 


Again, The Ordinate BF of the next Curve is e- 


qual to ABE, which has been proved equal to æx a — 6. 


Conſequently the Fluxion of ABF is = f —xb; 
and if you add to the firſt Part of this Equation 


X. b (=1#53 4577 =—+x and irs E. 
qual 1 on the other, it follows, that | 


14 

11 —4ʃ 
And taking the Fluents 3 
2 2 B ABF—c; or by cranſpoſing 
ABF == AA, PF + ſuppoſing 2 2. to AC, 
ACL=E 2A—2 2 5 +4 O 

The Ordinate BG is equal to ABF, which has 


been proved equal to —— 7 2 -: Therefore 


E 


the Fluxion of ABG is equal to EE — 


* Fluxion of ABF- =P Le 


And 
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And adding 


Arte 
＋ HA. 


3 7 7 * — 47 A. { {5 4 Fluxion of ABH—4, + 
| +2, x4 a—+ FU b+ — {4 


And taking the Fluents 
2 % — 2 1 6 ＋ + 2b = ABH— A e: there- 


„„ 
241 eb +: rc ( =} zz y 2 


＋ 12 2 y = 225 on one ſide, and its Equal ; don the 
other, it will be 


* Fluxion of A B 6+24 


And taking the F luents Bo 


HOST e WM AL d; and tranſpoſing, 
4566 
qual to AC; then ACM = 2 Azz B+ 3zC—D. 


* 44. , 


or ſuppoſing 2 e- 


In the ame manner the Fluxion of ABH i is equal to 


_ 2 and adding on one fide 
4. - 3+: 2 ce} tz d, and its Equal — 2; « e 


on the __ it becomes | 


N 


1 


fore ABH=E 3 þ + z e—4 — Ae; 


Or ACN = A—4 £ B62 Cog Z bak, a 


z equal to AC. Tn like manner you may proceed to 
meaſure any of theſe Curves : and you will always 
find their 2 the ſame as is expreſſed i in the Propo- 
fition. 


(3235 
Demonſtratio " of the Second Part: 


Suppoſe any Curve whale Diſtance from the firſt is 
denoted by » ; then the Curve whoſe Abſciſſe i © is BC or 
x, and its Ordinate x” y divided by *r K RX 
&c. continu d to Unity will be equal to it, when æ is 
equal to AC or r. 

It is evident, that when the Areas ABD, ABO, 
Abb, ABO, ABR, Sc. decreaſe, the Areas BCID. 
BCSO, BCTP, BCVQ, BCWR increaſe reſpeRive- 
ly; and conſequently the Decrements of the Areas 
ABD, ABO, ABP, &c. or their Fluxions with a ne- 
gative Sign, are the Increments or Fluxions of the 
Areas BCID, BCSO, BC TP. &c. that is, calling the A- 
rea BCID, ; the Area BCSO, 23 the Area BCTP, 7; 


BOVQ, 4 1 Nn. E 2 ; then « = 4, I, 2, 4¹ ; | 


, $=—e. 0 


Now Ge ** of the 3 whoſe Abſciſſe! is - 
x, or BC, and its Ordinate =x" y is x x" y ; that 
is, equal to « 5x77"; x being = - or {ince 
the Increment of x, or x is equal to the 'Decrement 
of z, or , the Fluxion of the ſame Curve is e- 


2 —1 
qual to—f ) EAT 5 in * — ah As R ts 


11 


** & c. zy+n pl 2 E . Fl 2 4 J. 8e 
that is, * - - = c, &c. 


or = #* 4 — ir „, &c. and taking 
the Huents, the Area of the Curve, whoſe Abſciſſe 


is x, or BC, and Ordinate x" y, is equal to : - 2 
N &. But when x is equal 


to 


. 5 
to AC, then =, 6, , &c. will be equal to A,B, C, &c. 
as is very evident; conſequently the Area of the Curve 
Whoſe Abſciſſe is x, and Ordinate x* y, when x is = 
AC, is PA- B Tur C &c. that is e. 
qual to ;—|* thrown into a Series, and the firſt Term 
multiplied by- A, the ſecond by B, the third by C, &. 
But if thrown into à Series, and the firſt Term 
multiplied by A, the ſecond by B, the third by C, &. 
and then the whole divided by =I, &. 
continued to Unity, is equal to the Area of the Curve, 
whoſe Place in the Series is denotcd by »: There. 
fore the Area of the Curve, whoſe Abſciſſe is 
equal to x, and its Ordinate to * y, taken 
when x is equal to AC, and divided by 2 = 
x . Ac. continued to Unity, is equal to the A- 
' rea of a Curve whoſe Place in the Series is denoted 
by »; that is, Q, which is the Area of a Curve, 
whoſe Abſciſle is x, and Ordinate x y taken when x 
is = AC, is equal to the ſecond Curve AKC; half R, 
which is the Area to the Abſciſſe x, and Ordinate 


xy, taken in the ſame manner, is equal to the third 
Curve ALC; 28, which is a like Area to x and  y, 
is equal to the fourth Curve AMC ; 4 T, the Area to 
x and * y, x being equal to AC, is equal to the fiſth 
Curve ANC; and ſo on perpetually QE. D. 


— 


9＋ 
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VII. Muris Alpini Anatome. 4 Joh. Jacobo 
Scheuczero, Tigurino, M. D. R. S. $. 


D Elictis abdominalibus muſculis, aperto abdomine, 
in conſpectum venit illico omentum pingue 
admodum, cujus tractus pinguedinoſi vaſis ſanguiferis 
epiploicis intertexti palcherrimum formant rete ; 
ſed eſt hæc omenti pinguedo concreta magis & com- 
pactior ea, quæ mox deſcribenda venit, ac veluti ema- 
ciata, ut omninò judicare liceat, reſorptas eſſe per 
hyemem durante ſomno fluidiores oleoſi hujus liquidi 
partes per venam portæ, ut inſervirent tum ſecretioni 
bilis, qua veſica bilaria fuit admodum turgida, tum 
— Ä ²˙² o 
Ex utroque hypogaſtrii latere copioſiſſima conſpici- 
tur & laxioris, quam illa omenti, confiſtentiz pingue- 
do, quz inde à renibus ſeſe protendit ad inguen, 
formans veluti alterum, imò duplex omentum, quæ 
pinguedo, uti & illa meſenterii, quæ ductum inteſtino- 
rum omnium comitatur, adeſt tum ad lubricanda vi- 
ſcera abdominalia, tum in ſucci nutritii amplum pe- 
muarium. U»iffI "= 
Ad duodeni latus pro more, imo ultra ejus curvatu- 
ram, ſeſe protendit pancreas, idque valde extenuatum, 
in quo macilentiz ſtatu vidimus omnes alias corporis 
glandulas, ſpeciatim eas, quæ muſculis interjacent; 
in his animantibus tardiſſima eſt ſanguinis circulatio, 
tardiſſimæ omnes corporis ſecretiones, nulla interim 
ſeri vel lymphæ, quæ tardam quidem, ſed tamen ſuc- 
— — habet ſecretionem, revectio, ut tandem ſan- 
guĩs omni penè ſero orbetur; hinc non mirum, * 
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deficiente lympha ſecernenda, glandula pancreatis, & 


fic quoque aliæ debeant emaciari. 


Aperto duodeno in conſpectum prodit bilis ſpumo- 
ſa, quæ ipſa indicat ſeri defectum. 
In fœmella hac uteri cornua ſeſe protendunt ad du- 


os pollices Parifinos. tubæ pertenues filo vix craſſio- 
res ad g pollicis, ovaria 2 lineas circiter longa, unam 
lata, alba, ſub microſcopio pellucida, cum prominenti- 
bus ovulis diſtinctæ diaphaneitatis. 


Hepatis ſatis magni lobi ſunt ſex, & aliqui horum 


in duos velvti ſubdiviſi per inciſuram : Lobo infimo 
mediante membrana connectitur cum rene dextro, 


Renes pinguedine toti ſunt obſiti. | 
Renes ſuccenturiati ad latus venæ cave ſupra emul- 


gentes corpuſcula ſunt flavicantia tres circiter lineas 
longa vix dimidiam lata, hepar inter & renes conſpi- 
cua; ſed uti aliæ glandulæ, macilentz. 


Ventricul: ſtructura eſt, uti in animalibus 158 prohi- 


bitis & carnivoris, ſimplex membranoſa, licet hoc ani- 
mal ſit herbivorum, figura ejus extat litera 4. 


Singularis ſtructuræ eſt filtula inteſtinalis in confinio 


inteſtinorum tenuium & craſſorum. 


Ingreſſus ilei in colon in diametro habet duntaxat tres 


lineas; colon è regione ilei 2 lineas. Sed quod incur- 
vatur ibidem ecœcum, eſt ex ampliſſimis, 2 pollicum in 
diametro. 
ad inſtar rotunda, ſingularis prorſus ſtructuræ. Exi- 


Memorabilis eſt valvula coli dicta, annuli 


lis quippe admodum eit. 
Ingreſſus ilei veluti inter duas tunicas conniventes, 
ita ut nullus prorſus concedi poſſit excrementis ad in- 
teſtina tenuia regreſſus. Et membranæ duæ, quæ mu- 
tuo cccurſu valvulam illam formant, rhemboidalis ſuat 


figuræ. Aolunt præterea aliæ valvulæ connivenies 


annulares, & velut: in ramos protenſæ tres quatuorve 
prigCipakcs verſus inteſtinum cacum. IIluſtrat hzc 
ob- 
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obſervatio egregie uſum inteſtini cacti, quod in inſan- 


tibus recens natis ordinariè eſt capacius. Inſervit nem- 
pe id diverticuli loco excrementis per novem menſi- 


um decurſum in inteſtinis coll:gi, nec per ea excerni 
ſolitis. Par hic eſt ratio animantium. quæ per hv-- 
mem integram in montium cavernis dormiunt. Nulla 


per illud tempus fit excrementorum egeſtio, & tamen 
non obſtante hac tardiſſima circulatione atque ſecre- 
tione, nullàve ciborum aſſumptione, collectio fit eo- 
rundem, quæ ne inteſtina utriuſque generis infarciant 
nimium, amandantur ad cœcum, ibique ad uique 
vernum tempus manent; regreſſus autem ex eode m 


ad colon impeditur imprimis per valvulas ante de- 
ſeriptas. Structuram hanc inteſtinorum memoratorum 


integram oculis exhibet figura B ; valvulz autem coli 
& aliarum conniveatium fig. C. Ex myographia ea 


imprimis contemplanda duximus, quæ actiones hujus 
animalis diſtinguunt ab aliis aliorum Immediate ſub 


cute craſſus eſt & fortis muſculus platyſma my- 


_ oides dictus, qui colli partem anteriorem & lateralem, 
imo & totum muſculum maſſeterem faſciæ inſtar in- 
volvit. Ad ipſam uſque articulationem humeri cum 


cubito ſe protendens labio tum inferiori, tum ſupe- 
riori inſeritur, & motum frequentem pedum anteri- 


orum flexorium ſimul & labiorum inſigniter adjuvat. 
Hæc quippe Animalia cibos pedum anteriorum be- 
neficio, veluti manibus apprehendentia, ori admovent, 


& terram illorum ope ſuffodiunt. 
Glandulæ thyroideæ ad laryngis latera magnæ, 
haud dubiè ad irrigationem muſculorum vicinorum, 


quorum uſus admodum eſt frequens, quem ipſum in 


finem paſſim aliis muſculis interjacent alia corpora 

glanduloſa paſſim memoranda oa a © 
Sternohyoideus & ſternothyroideus in ordinario 

ſunt ſitu. 

11 3 For- 


” 
— — 1 
4 90 bx ” g a „„ — 

P < 


NS. 


PR. = — * VINE 


— 
r 
—_—_ <> A. 


(240) 
Fortiſſimus & tendinoſus valde eſt maſſeter, maximi 
in his animalibus ulus. 3 
Fortiſſimus item depreſſor maxillæ inferioris diga- 
ſtricus, qui baſi oſſis hyoidis & ejus cornibus forti 
item tendine à proceſſu ſtyloide ortus in maxillam 
inferiorem ad mentum fere uſque inſeritur, cujus venter 
anterior imprimis eſt craſſus & poſteriori quadruplo 
EE. - +. 2” 5 e 
Loco geniohyoidei externi adeſt ſtatim ſub men- 
to maſſa carnea muſculoſa craſſa, triangularis inde 
à maxillæ inferioris concurſu, five angulo, ſeſe in 
quinque lineas lateraliter protendens, quæ maxillam 
inferiorem imprimis connectere videtur. Poſt hunc 
baſi linguæ inſternitur muſculus latus tranſverſis fi- 
bris carnoſis a maxillæ inferioris parietibus internis 
ortus, qui tum in mediam linguæ baſin, tum in os 
hyoides inſeritur; qui etiam ſupplere videtur genio-—- 
hyoideum externum. Tenuis ille eſt & a ſub- 
ſtrato geniohyoideo interno, ſive geniogloſſo vix 
=. ME” , 
Stylogloſſus fortis quoque eſt muſculus, carnoſo- 
que principio à proceſſu ſtyloide ortus in fortem deſi- 
_  nens tendinem. +- _ 35 = 
Conſpicui valde ſunt muſculi cricothyroidei item 
Z CE 
Ad latera gulæ & aſperæ arteriz glandulæ ſunt u- 
trinque ad digiti ferè longitudinem protenſæ, quæ 
nonniſi elevata aſpera arteria & gula in conſpectum 
veniunt, & lubricandis his partibus inſervire viden- 
tur. 
Fortis eſt muſculus rectus anticus major ejuſdem 
planè ſtructuræ uti in homine. ** 
Ceratohyoides triangularis muſculus à cornibus oſ- 
dis hyoidis ortus in baſin ejus inſeritur. 


Thy- 


TS a . . 
Patientiæ muſculus tenui principio oritur ab apo- 
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Thyroarytænoideus ſub ſphinctere gulæ conſpicu- 


us ad id ſpeciatim inſervit, ut clangorem his anima- 
libus proprium efficiat conſtringendo fortiter Arytæ- 
noideas cartilagines. 6 
Muſculi pterygoidei ſunt admodum fortes. 

Ad ſupra jam deſcriptum platyſma myodes adno- 
tandum porro, portionem craſſam ſatis inſeri ſpinæ 


ſcapulæ, ſed quoque eidem muſculo tranſverſim im- 
plantari alium tenuem trapezio inſtratum, qui proin 
integer ex variis partibus coadunatus muſculus inſer- 
vit motui labiorum, flectendo cubito, levandæ ſca- 


pulæ & antrorſum ducendis brachiis, quorum opera 


hzc animalia terram ſuffodiunt, aliaſque res ſuas per- 


agunt. 


| homine. 
 Rhomboidis 


patientiæ muſculum in actione ſua adjuvet. 
Inſertio hæc rhomboidis in occiput obſervatur quo- 


que in quadrupedibus aliis. & haud dubiè eum in 


finem adeſt, ut caput pronum pendens tanto melius ſuſ- 


phyſi tranſverſa prime vertebræ, & in principium ſpinæ 
ſcapulæ inſeritur. 5 DO 
HFujus actionem adjuvat alius eodem principio or- 


tus, qui ad finem ſpinæ dictæ inſeritur, qui due 


proin junctim ſumpti totam ſcapulam attollunt. 


Ser- 


Trapezius eodem prorſus modo ſe habet ut in 


Y loco adeſt muſculus fortis fub tra pe- 
2zio in conſpectum veniens, qui oritur non ſolum a ſu- _ 
perioribus ſpinis vertebrarum dorſi, & inferioribus 
colli, ſed omnibus omninò ſpinoſis tranſceſſibus ver- 
tebrarum colli, & inſuper ab occipite, ita ut ſcapulam 
non ſolum retrorſum moveat, ſed etiam elevet, ſicque 
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Serratum inter anticum majorem, qui eodem modo 
ſe habet uti in homine, & ſubſcapularem adeſt plan. 
duloſa caro magna & lata fort ibus his muſculis lubri- 
candis inſerviens. 

Serratus anticus major 1 non ſolum dentatas habet 0- 
rigines a coſtis, ſed etiam fortes & craſlas propagines 
arceſſit a proceſſibus tranſverſis vertebrarum colli 
Aniſcalptor adeſt duplex unus alteri inſtratus, inſe- 
rior & Tatior atque fortior dentatis veluti proceſſiuus 
ab ipſis coſtis, imprimis inferioribus oritur, & in eriori 
ſcapulæ coſtæ in tranſitu firmiter annexus jata ſatis ball 
ere uti in homine inſeritur, & præterea propag- 
nem mittit tenuem ad ipſum olecranon, ita ut non ſo um 
humerum retro deorſum trahat, fed etiam cubiti exteni- 
oni inſerviat. 

Muſculi humeri infraſpinatus, ſubſcapularis, & ro- 
tundus uterque eodem modo ſe habent uti in homine. 
Deltoides duplex eſt. Ea pars, quz oritur 4 clavi- 
cula & acromio in flexuram cubitr iaſeritur, adeoque 
non tam ad humeri, quàm ad cubiti muſculos pertinet; 

altera verò portio, quæ ab acromio & ſpina ſcapulæ 
oritur, exteriorem humeri ſitum obtinet in medium 
cireiter humerum inſerta; hunc proin non ſolum ſurſum 
movet, ſed & extrorſum abducit. | 


Coracobrachiæus tenuis eſt muſculus ejuſdem ſitus 
& uſus ut in homine. 

Inter extenſores cubiti primus eſt tenuis, reliquiis fa- 
ſciæ ad inſtar inſtratus, à coſta ſcapulæ ortus; ſequun- 
tur duo alii fortes, quorum unus etiam à coſta ſcapulæ 


 oritur, alter a ſuperiore parte humeri, qui aliquandiu 


progreſſi ſeſe uniunt & forti tendine in olecranon in- 
ſeruntur: 


Sub his alius latet itidem fortis, qui a ſumma humeri 
parte ortus cum anconæo ſeſe unit. 


Hic 


* — 
K — e dy ore 


. 
| 6 n l 
— Ed <> 


c > * — — — — 
5 nn ee SEC * _ - _ 4 — we, 2 N * * % c d. ung . 2 * * _ — ——— £ 


————. — nA aneFE ; 


5 


: 
. 
LY 
bv 
Tt 
Nl 
oY 
4 
= 
U 
> 
%. V2 
* * = . 
* a N - 
* = 
* 
* 
* 
* 
5 
4 
s 
0 
— : — . 
; * 
- by 


( 
- 
* 
% 
J 
\ 
\ 


4 7 — 
; bs. - 2 
\ \ As Fd * 
\ \ % N * . 
| \ 7 Fx” 
1 
, FL i 
— * 5 
— — 


: 464 M 2 | 


— — — 


401 
a” Fo 
: P N e bs * 


” "=== * 
— | 
— 
— = 
— 
— 
| 104 
1 | 
— * II. | | | 
YC | 
— [ * £44 | | 1 \ | : 
— : \ {| * 
— % 
D W 
3 8 — _—_— ER * 
— . * 
> 9 
. 


\ a Aki 
8 1 1 \ \\ \-+ \ \ |} | | L 
\ V1 :. \ * \ ! 7 7 
8 * 1 / , 
— | [ | \ } { 7 
* — 8 
2 nne WE 
— ; \\ \ % 
\ \'\ W N 
Z * Y 9 
0 - 
oi 
- 
— 7 — 
* 
— 
; * 
| | 0 
. 
. \ 
- 
4 = 
[ 
f 
5 5 
by 
/ 
$ 
76 
i 
PU 
nf 
2 
UW 
, 
— poo thru 


POE" RH CT OUR . TTY RITTER 


(243 F 


Hic ipſe autem fortior & craſſior eſt, quam in homi- 


ge, & exterius atque inferius humeri latus occupat. 

Inter flexores cubiti biceps ejuſdem eſt ſtructuræ uti 
in homine. 

Brachialis verò interni origo ſeſe protendit ad capi- 
tulnm uſque humeri, & in ſuo progreſſu hie muſculus 
totam humeri externam partem veluti faſciatim ambit, 
& dem loco uti in homine inſeritur. 

rlexores carpi adſunt tres; Extenſores carpi tales 
ſan” quales in homine. 

t.x:enſores digitorum ſunt primò communis, qui in 
res d:gitos priores inſeritur ab humero ortus. Secun- 
dus cubito deſcendens, in ultimum & penultimum inte- 
8 
Adeſt & indicator {: extenſor indicis. . 
Pronatores ſe habent uti-in homine. 


Fx ſupinatoribus longus brevior eſt brevi, exterum a 


ejalde ia ſitus uti in homine. 


Ahorùm muſculorum deſcriptiones refervamus | in 


al.ud (Empas. 


FO HB urarum Explicatio. 
Fig. 5. A B. Guts, C D. Duodenum E. Ventriculus. 


Fig. 6. E H. Ilei portio, G. H. Coli _ HFI. Cecum om- 


nia magnitudine naturali. 
Fig. 7. 4 8 Coli yalvula, l fere uti depingitur in 1 
niſi quod fermè ſit rhomboidalis; 3 bc Apertura llei in Colon. 
Fig. 8. K. Fortio Cœci, cujus ima pars eſt aperta versus Colon, 
ut Valvulæ conniventes ramoſæ © o o in com pectum veniant. 


E R R 4 74 
Page 223. line 23. r. Fige 2. ibid. lin. 31. r. Fig. 3. 
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15 "Obſervations on ' the Luk Botenle, - 


Streaming on Oct. 8, 17 26, by the Reverend . 
. W. Derham, r 


\ Lebough the Lumen ae or — hath 
been a common Phænomęnon, ever ſince the 
ſurpriſing one, Mar. 6, 1715,16, and as ſuch, would 
not deſerve to be taken notice of; yet in this of O „ 
there were not only ſnch ſurpriſing, but different Cir- 

cumſtances that, I hope, the Royal Society will receive 
Accounts of them from many Hands: which may 
enable the skilful A ieh 96 to find out their 
Cauſm. Ef 
For the ini proceding i in my Relation „I ſhall 
obſerve, that there are two forts of Streamings, which 
I have taken notice of; one, by way of Exploſfon 
from the Horizon; the other, by opening and fBatr- 
ing, without ſuch Shootings up, and ſwift Darrings, 
35 thoſe were ' which * in the Lumen Boreale 
before ſpoken of 

Of 3 latter ſort chiefly, was this laſt of 08.8 : 
in which, altho the Streams, or Spires, or Lances, or 
Cones (or, what ſhall I call them ?] were as large and 
remarkable as in the former; yet they exhibited them- 
ſelves principally by the vaporous Matter opening 
and ſhutting, as if a Curtain hed been drawn and 
vithdrawn before them. 
The firſt View I had of This Phznomenon, was 
preciſely at Eight o'Clock in the Evening: At which 
time, all 1 ſaw, was a long narrow Faſcia, like a 
5 hite ragged Cloud, extended croſs the Heavens, from 


K k W.bS, 
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W. b. S. to E. b. N. which in a few Minutes begin 
to emit ſome Streams, and then diſappear d: Which 
was ſucceeded by much Streaming in the Northery 
Parts; and in: quarter of an Hour it began to reach 
bother Points alſo; and ſoon after that, it fireamed all 
round in the Southerly, Eaſterly and Weſterly Parts 
as much, or nearly as much as in the North. Which 
was a thing I never had ſeen before in theſe Phzno- 
Fig. 1. Theſe Strgams, or Cones, were for the moſt 
part pointed, ſo as to make the Appearance of f 
ming Spires, or Pyramids; and ſome others were trun. 
cated, and reach'd but half way: Some alſo were lon. 
ger, and ſome ſhorter; ſome ot which had their Point 
reaching up to the Zenith, or near it, where they for- 

med a fort of Caropy, or thin Cloud, ſometimes red, 
| ſometimes browniſh, ſometimes blazing as if fired, and 

ſometimes emitting Streams all round it, which at that 
time gave it the appearance of ſuch a Star as our 
Knights of the Garter wear on their Breaſts. _ 
This Canopy was manifeſtly formed by the Matter 
carried up by the Streaming on all parts of the Hon: 
zon: Which Matter ſometimes ſeem d to afcend with 
fome force, as if impell'd by the Impetus of ſome ex. 
ploſive Agent below, as I have faid it was in the 
Streaming, of March 1715, 16, and which I gave the 
Society a large and particular Account of ſoon after. 
This torcible Aſcent of the ſtreaming Matter, gave 2 
Motion to the Canopy, ſometimes a Gyration, like 
that of a Whirlwind ; which was manifeſtly caufed by 
the Streams ſtriking the outſide Parts of the Canopy, 
as in the Figure: But when the ſtreaming Matter 
hit the Canopy in the Middle, all was then in Con- 
fuſion. — — 


Theſe 


which Colour did not appear till the Arch brake into 


SR 62473 ! 
Theſe two Particulars, namely, the Streaming all 
round, in all Points of the Horizon; and the Canopy 
in and near the Zenith, are what were taken notice 
of in all Parts of England, that I have met with 
any Accounts from; particularly, in Northamptonſbire, 
Staffordſbire,. Oxfordſhire, Wiltſhire, Bertſpire, Middle- 
ſex, Somerſetſhire, and Efſex, and in divers Parts be- 
r . 
The Reverend and Learned Mr. Waſſe gives me 
this Account of its Appearance at Aynbo in Northam- 
ptanſbire, That at 7 h. 20/ p. M. he ſaw an Arch ſome- 
what curved, like a Rainbow at firſt, and about half 
the Breadth of the Rainbow, and yellow; which 
in about ten Minutes began to twiſt, and make an 
Angle at the Zenith: That one End of it was pretty 
much to the Eaſt, and not directly to the North; and 
the Weſtern End deflected as much to the South: 


That it remained after the Twiſt, at the Zenith, 


without any great Motion, not a quarter of an Hour. 
After which, the Rods aroſe on all ſides, from the 
Horizon to the Zenith, the upper Points ſeeming to 
move thro a ſort of Vortex quite out of our At- 
moſphere: Which Rods, he thinks, roſe perpendicu- 
| larly from the Horizon, but ſeemed to converge to- 
wards the Zenith, according to the Rules of Perſpe- 
Rive, by their Angle then being leſs than their Baſis 
at the Horizon: That a Rednels was perceived, 
which, he thinks, was ſtrongeſt towards the Weſt ; 


ſeveral Pieces, and overſpread the Heavens with a 
thin faintiſh Fire, thro' which they ſaw Jupiter very 
clearly. 5 


This Account of Mr. Waſſe's may ſhew, how the 
Phænomenon was in ; by reaſon molt of the 
3 -S Ac- 


! . 
Accounts I have met with, concur in the main with 
his. But in the more Southerly Parts of Europe, | 
take it to have been ſomewhat different. The News. 
Papers tell us from Scafſhanſen, that on the 19th of 
* Oftober there was a great Alarm in many Parts of 
© Switzerland, on account of a great Light ſeen in 
_ © the Air, from 7 o Clock till Midnight; which was 

< ſuppoſed to be the Reflection of ſome great Con- 
* flagration. At Bern, every body thought there 
* was a Fire in ſome part or other of the City ot 
* Neighbourhood. At Neufchatel, the Alarm-Bells 
were rung, and the Governour ſeveral Hours on 
© Horſeback, to give Orders, Sc. as in Caſes of 
© Diſtreſs. All which they heard afterwards, was 
only an Aurora Borealis. And from Florence, my inge- 
nious and curious Friend Sir Tho. Dereham ſent me this 
Aceount, As to the Lumen Boreale, which appear'd in 

** theſe Parts on Oct. 8th laſt, I faw it my ſelf in the 
ſollowing manner: It was one Hour and half after 
Sun ſet, when I was paſſing thro' a Piazza in this 
* Town, that I diſcoverd the Phænomenon, that 
4 ſeem'd one Mile long, and three quarters of a Mile 
broad, of an almoſt perfect Oval Figure, hanging 
North and North-Eaſt to us: The Edges of it were 
_ © of pale light Colour, like the firſt Dawn of the 
** Morning ; and towards the Center, it encreas its 
** fiery Colour; ſo that in ſome Places it look'd as the 
* Fire of a Furnace; but in the very Center, and many 
* acjacent Parts, it was like a red-hot Tron growing 
* cold, that feems bloody. For a good while I could 
perceive no Motion in it; but atter a quarter of an 
Hour, I diſcover a general flow Motion backwards 
and forwards, like that one ſees of the Circulation 
of the Blood in the Tails of Fiſhes, by the help of 
the Microfcope, but no manner of Parting ; — 
much 
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much that in another quarter of an Hour it vaniſh- 
« ed imperceptibly, juſt as a Rainbow, and the Air 

grew dark again, that was ſo luminous before, that 
++ one might read a Manaſcript by the ſame. It is 
very remarkable, that at Fiefole, a Town with-' 
jn a ſhort Mile of this, the Phænomenon ſcemd to 
« thoſe Inhabitants, to be between them and us, and 
they thought our Town was burning: Whereby it 
appears not to have been very deep, nor very high; 
Fieſole ſtanding upon a Hill half a Mile high, and 
to the North - North Eäſt of this Tun 


10 theſe Obſervations of my ſelf, and ſome of my 
Correſpondents, 1 ſhall add two or three things more, 
before I enquire into * Cauſe of the Phænemena. 


One thing that was taken notice of jn moſt Places, 
was, That in ſome part of the greateſt Streaming, the 
Vapours between the Spires, or Lances, were of a 
Blood-red Colour. That which I obferv'd, was, 
That about half an Hour after Eight o Clock, the Va- 

pours towards the South-Weſt were very denſe, and 
for ſome time red. And not long after, the like Red- 
neſs aroſe in the North-Eaſt, and the other gradually 
went off. Both which gave thoſe Parts of the At- 

| moſphere the Appearance of blazing Lances, and 
%%% NR 

Another thing I took notice of, was, a ſtrange Com- 
motion, and Working among the Streams, as if ſome 
large Cloud, or other Body was moving behind them, 
and diſturb'd them. 3535 Cop ed Ton non 
In the Northerly and Southerly Parts the Streams 
were perpendicular to the Horizon; but in the inter- 
mediate Points they ſeem d to decline more or leſs one 
way or other; or rather to incline towards the Meri- 
dian. AS 


6 . 


As for the Weather, the preceding Day was cloudy 
with an Hoar-Froſt-in the Morning; but it clear d up, 
and grew warmer afterwards; but towards the Hori- 
zon, very vaporous.: And the next Morning (after 
the Streaming) before Sun-rifing, the Air was full of 
Vapours, with divers thia vaporous Clouds, ſome of a 
lucid brown, ſome reddiſh, which 1 took to be Re- 
mains of the Streaming, which, I was informed, con- 
As for the, Cauſe of theſe Phznomena, I take it to 
be from the ſame Matter, or Vapours, which produce 
_ Earthquakes: And that for theſe Reaſons : Firſt, Be- 
cauſe ſome of theſe Phænomena have been followed 
by Earthquakes As that which Stow gives an Ac. 
count of in his Anal,, in the Year 1574. on Nov. 14. 
in which he ſaith, were ſeen in the Air ſtrange Impreſi- 
ons of Fire and Smoak to proceed forth of a- black Cloud 
in the North towards the South. That the next Night 
following, the Heavens from all parts did ſeem to burn 
marvellous ragingly, and over our Heads the Flames from 
the Horizon round about riſing did meet, and there double 
aud rol] one in another, as if it had been in a clear Fur- 
And after this (he tells us) fo/lowed en the 26th of 
February, great Earthquakes in the Cities of York, 
Worceſter, Glouceſter, Briſtol, Hereford, and in the 
Countries about, which cauſed the People to run out of 
their Houſes, for fear they ſhould have fallen on their 
Heads. In Tewksbury, Breedon, Sc. the Diſhes fel 
from the Cupboards, and the Books in Mens Studies from 
the Shelves : With more to the ſame purpoſe. 
So this laſt (in October) was preceded by that fatal 
Earthquake at Palermo in Sicily, and ſucceeded by one 
in Exgl ind, on Tueſdav, October 25, following. This, I 
hear, was perceived in London, and was very conl!- 


derable 
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Serable at Dorchefter, Weymouth; Portland, Portſmeath, 
Purbeck, and divers other Places 1 in Dorſetſhire, that ĩt 
cauſed the Doors to fly „ ſhook down Pewter off 
the Shelves, n was ale in dome "_ that =p in _ 


Harbours. 


: faq WO: -: 
2. 1 mn is, That J am aſſurd hy! at in- 
genious ſenſible Gentleman of my Acquaintance, that 
as he was viewing this Appugencs on the 'Top of 
his Houſe at Little Chelſea, he plainly perceived a 
Sulphureous Smell in the Air; and that another Per- 
ſon did the — on the Tops ans another Houſe near 


hin. 


3 Another thing which concurs owich whe hath ban 
ſaid, is, That I am aſſured from ſeveral Perſons, that 
an Hiding. and in ſome Places a crackling Noiſe was 
heard in the time of the Streaming, like to what is re- 
L ported to be often heard! in Earthquakes. 


And now, for a Concluſion, 1 ſhall remark two 
things agad what hath beed ſaid. 


a © 4” — om. ad 9 


1. That it may help the ſagacious Meteorologiſt 
to reſolve ſeveral Difficulties relating to theſe Northern 4 
Lights, to obſerve, that what was Streaming or Dart- Wl 
ing in our Northern Parts, was only a remarkable MW 
Light, or Blaze in Italy, and the Southern Parts, if I | | | 
take Sir T. Dereham's and the News- Papers Accounts 
right. 


2. If thoſe Phænomena have the ſame Origine that 
Earthquakes have, that then they are, doubtleſs, of 
great uſe to the Peace and Satety of the Earrh, by 


venting ſome ot that pernicious Vapour and Ferment 
that 


T 25 2 ) | 

chars the Cauſe of thoſe terrible \Gonvulſions, * nich 
: Earthquakes ate accompanied with. - - 
I forgot (when I deſcribed the Can 


opy or and. to 

ſay, that it did not reſt in one place; but changed its 
Poſition, ſometimes higher near the Zenith, and then 
towards the Eaſt, and South-Eaſt, 10 or 15 Degrees, 
and then back again nearer the Zenirh, according as 
the darting Matter directed it: But I do not remem. 
der, that this. Canopy was at any time directed to. 
wards the Weſtern Points. 
In moſt of the Northers Lights chat 1 hare ſeen, 
there generally was a dark Bank of Vapours, circular 
on the Top; but whether this of OF. 8, had any ſuch 


Arch, I could not ſee at Upminſter, where I was fur- a 
rounded with Trees. 
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and clear. 


Morn. L 29. ” 


'HIS Evening appear 4 an Aurora Borealis, 1 
think, full as remarkable as that in Mar. 1716, 
tho' varying in Form: It began about Six at N ight to 
be light in the North, with Streaks proceeding from 
it, and ſpread gra dually both towards the Eaſt and 
welt, the South being ſtill very clear; but before Se- 
ven it left all the Northern Parts (except towards the 

Zenith) and-cover'd all the Southern. Soon after 
which, there appear d a white Arch proceeding from 
Eaſt to Weſt, paſſing near the Zenith, but more South, 
which ſeemed fir d for a time; but about 10 Minutes 
paſt Seven was diſperſed, and immediately ſucceeded 
by a kind of Glory of an Oval Form, the longer Axis 
from Eaſt to Weſt, ſomething South of the Zenith, 
with Rays ſhooting up from all parts, and interchan- 
ging ſwiftly, for about 15 or 20 Degrees from it; the 
reſt of the Heavens (except the North, which ill 
| continued very clear) affording various Phznomena. 
In the' Eaſt there was a quick Succeſſion of Columns 
of the Iris Colours, inclinable to White, the Weſt to 
Purple, and about the South-Weſt, for a good ſpace, 
appeared almoſt a blood red Coruſcation, which conti- 
nued 5 or 6 Minutes. 
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I. Negiſtrum | — 8 
pie per quadriennium. Bx Epiftola Viri 
Cl, Gulielmi Raftrick, ad Martinum Folkes, 


„ FF 3 8 Y, 


172%. 


„ 


ſervationum de | pony Borealihss, per qua- 
driennium alterum (videlicet ab anno 1722.) à me 


ſit tua cognitione; ſed qualecunque eſt, Judicio tuo & 
candor! refero. Sum 


&c. 


GurLieLMus NAs TRICE. 


mediam uſque noctem. 
Die Martis, Aug. 20, 1723. 


diam noctem. 
Die Dominica, Sept. 26, 1725, Aurora Borealis viſa 
eſt ab hora ſeptima, ad horam Geeumam, cum Radiati- 
onibus variis. 
Die Lunz, Of. z, 1726, per totam noctem. 
Item Die Martis, Oc. 4, 1726. 


Lamine 


Arm. R. S. V. Pr. Lennæ Regis, Maxtu 20, 
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 Ttto tibi, Vir Am Aliſfime, a breve Ob- 


continuatum. Neſcio profectò an in ulla re dignum 


Die Martis, Feb. 19, I722,3, hora ſeſquidecima. 1 85 
Die Veneris, Martii 15, 7125, ab hora octava, ad 


Die Dominica, Oc. 20, 1723, ab hora ſexta, ad me- 
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Itemque Die Saturni, Oz. 8, 1726, per totam ng. 
"fem. Mirum fanc Phznomenon, de quo nihil dixj 
quia tam accurate deſcribitur a Dominis Langwith 
- Huxham, Hallet, Ha dley. & 1 han. Ludov. Calandrin, 
in Adis Londinenfibu k. N . 

Die Mercurii, Of. 26, 1726, circa befüm decimam 

Die Veneris, Martii 3, 1726,7, ab hora octavi 
ad mediam noctem. Aurora. hac nocte (ut mihi yi. 
debatur) longè mirabilior fuit illà Ocf. 8; & credo 
equidem, nullatenus diſcrepavit (ſecundum deſcript. 
ones quay habemus) ab illo memorabili ne 
ſexto Martii, 1715, 16. 
Item Die Domin. . Martii 5s 172655. 


IV. 4, 
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| Kenſington, March 1ſt 19526 - 7. By Mr. 
George Whiſton. 1 0 


CNN Wedneſday, March 1 t, 2526.7, walking in a 


Ipti- Garden at Kenſington, about a quarter after Ten, 
eno, I happen'd to obſerve the following Appearance, which 


being very rare with regard to the whole of it, 


it 


Colours in it, and being touch'd at the Vertex with 


tion which the Scheme ſhews ; tho' the latter Arch 
NVT, did not appear till ſome time after, The Bot- 


not in ſo great a degree. 5 
Tpreceiv'd, preſently likewiſe, the two Parhelia, 
As, B; whoſe Diameters were pretty large, and whoſe 
Brightneſs and Colour 
part of the Halo. 


had ſome parts interrupted, I thought that the two 
Parhelia were in the Circumſerence of its Circle, as 
uſual ; but after about a quarter of an hour, I directly 
obſerv d the Halo to paſs between the Parhelion A, and 
the true Sun; and I have no reaſon to doubt the 
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IV. An Account of four Mock-Suns, ſeen at 


ſcems to deſerve that ſome Account ſhould be given of 
1 at firſt took notice of the Halo about the Sun, 
V. M. (Fig. 2.) with its uſual Circumſtances, which 
are pretty frequent; the upper part of it was very 
luminous, having a confus d mixture of the Rainbow- 
the two other Curvatures, OVR, NVT, in the Situa- 


tom part of it alſo at M, which appeard a little above 
the Horizon, had ſomething of the ſame nature, but 


was pretty much as the upper 


As the Halo was at that time not quite perfect, but 


{ame 
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ſame of the other B, alſo, tho I don't remember that 1 
directly obſerv'd that. 

The Parhelia A, B, therefore, which were but a 
little diſtant from the Circumference of the Halo, began 
now to appear with narrow, pale, whitiſh Streaks of 
Light, in the nature of "Tails, proceeding from them; 
but ſoon extended themſelves fo far, that they met in 

the Point oppoſite to the Sun, and form'd the Great 

Circle, ABC D, parallel to the Horizon, whoſe Breadth 

was about half that of the Halo. 5 
Don viewing it carefully all round, I ſoon diſcover a 
| a third Mock-Sun, C, of a plain whitiſh Light, with-, 
out any mixture of Colours, (which was alſo the Caſe 
of the whole great Circle,) and preſently alſo a fourth, 
D, both of them pretty exaQly reſembling each other, 
(as the two firſt did themfelves likewiſe,) very much 
inferior to the Parbelia A, B, in Brig htnefs, tho' not 
ſo much in magnitude; for 1 Lee. their Diameters F 
to have been to the two firſt Parbelia, as 4 to 5. 

As I had no opportunity of — the ſeveral 
Angles, 1 have placd the Mock-Suns, C, D, in the 
Scheme, rather in Agreement with former Obſervati- 

ons, than my own Gueſſes; for they appear d to me to 
be at a greater diſtance from each other, and nearer 
reſpectively to the two firſt Parhelia, which Difference 
NM. Huygens attributes to the different Altitude of the 
Sun. 
The Arch, Ny T, not being very ville while the 
Great Circle was, and indeed not extending it ſelf at 
any time near fo far as to the Parhelia, or the Circum 
| lerence of the great Circle, I could not determine by 
a direct Obſervation, whether the Parbelia A, B, 
appeard in the Interſection of that Circle product, 


with the great Circle; but the Curvature appear'd to 
me fo plainly different from that, irs Center not being, 


I reckon, 


{mall Portion of a Secondary Halo, if 1 may 
it, as in the Scheme at P. It ſeem d evidently 
an Arch of a Circle concentrical with the Halo, and 


watchd it, I ever obſerv'd the great Circle AB CD. 
to be viſible within the Halo, between A and B, tho 


all the other part of it was ſometimes very per- 
fect. 


— no longer viſible. 


1 
I reckon, above M, that 1 cannot but believe the Par- 
helia, A, B, were neither in the Interfection of NV ©, 
with the great Circle, ABCD, nor of the Halo 
with the fame Circle, in one of which Oircum- 
ſtances they have hitherto appear'd ; but between 


thoſe two Points, and much nearer to the Circum- 
ference of the Halo. 


J thought I faw 


plainly at one time likewiſe, « 1 
ſo cal 
to be 


ing d with the Rainbow-Colours, whoſe Diameters 


— perhaps be to that of the Halo, as 4 to 3; 
but as it appear d but for a little time, 1 would not 
be thought poſitive about it. 


1 rs at all remember, that 1 the time I 


This Face of the Heavens continued, tho' with an 


Interruption of ſome parts now and then, till about 
a quarter after eleven, when I left it, and could not 
return till about twelve, at which time the Sky was 
clouded over, (which had been before only hazy, 


a ſure Criterion of theſe Appearances) and ns 


V. Ghr )Y- 


( 260 5 


j 


V.  *Cryſtallorum querundei rariſim marum vußer 
detectarum deſcriptio, ex literis Viri 


Cl. 
Johannis Jacobi Scherze, ad Dominum 


Hans Sloane, Bar. Reg. Soc. T Coll. Med. 
Lond. Prefl dem. 0 


N ſummis Grimſule 3 ;ugis, paucis abhine annis de. 
tecta eſt, nunc exhauſta, in ſaxo medio, cryſtal- 
lorum vena, quibus nec majores, nec puriores, vidit 
forte orbis. Maxima earum pars, ad 60 circiter cen- 
tenarios, in manibus eſt D. Priſching paſtoris -  Haſleani, 

venales omnes, ſed pretio, quod ex ſequentibus pate- 
bit, haud vulgari, quod fortè, præter puritatem, excuſit 


rara magnitudo. Præcipuarum en, quam nuper ab 1 p- 
ſo expetii poſſeſſore ſeriem! 


Num. 1. Duorum vel 23 centenariorum, longa 2 
ped. 93 dig. Peripheria 3 ped. 74 dig. Hmpidiſſima, 
hexagona. Pretium libræ 1: Ludov. aur. 
N. 2. Pondus 136 tb, longit. 2 ped. 3 dig Periphe- 
ria 2 ped. 9 dig. Purpuras quaſdam habet ad marginem, 
puriſſima cæterùm. Pretium libræ x Ludov. aur. 

N. 3. Pondus 135 tb, longit. 2 ped. 4 dig. Periphe- 
ria 3 ped. 2 dig. 1 excepto apice; pretium 
libræ 4 Floren. 


N. 4. Pondus 96 tb, longit. 2 ped. Peripheria 2 ped- 
9 dig. pretium idem. 


[ta deſcendendo pergit ad 10 librarum pondus, qua- 
litatis, en, pretii vari. 


VI. Ar 


VI. 4 Account of a Stone taken out of a Horſe, 
4 Boſton in New England, in the Tear 192 4. 
By the Honourable Paul Dudley, Eq; F. R. S. 


H HE Owner of the Horſe never perceived that he 

ail'd any thing, till within a few Days betore he 
dyed, and then ſuſpected that he might be troubled 
with the Gravel or Stone, by the great Pain the Horte 
ſeem d to be in, when he ſtaled or dung d; for he would 
groan and ſweat prodigiouſſy. Upon which he got a 
Farrier, who applied ſomething to break the Stone; 

but in a very ſhort time the Horſe dyed; and the Far- 
rier, being ſomewhat curious, was reſolv'd to open 
him, and in the great Paunch, found = Stone of 
_ five Pounds and an half Weight, almoſt as round as a 
Globe; for it meaſured ſeventeen Inches round one 
way, and ſeventeen Inches and three quarters the 

other. The Grit was like your N-w-Caftie Grindſione; 
but was worn ſmooth in the Horſe's Stomach, the 
Colour ſomewhar like that of a Nut 
the ordinary Millſtone. I could not perſwade the Owner 
to break it; but by the lightnefs of it, conſidering its 


meg, bur more of 


55 Bulk, I am apt co | think it might be porous within; ” 


How long this Stone was generating or what produced 
it is altogether uncertain. The Owner of it was a 
common Carter to a Griſt-Mill; and ſome have 
thought that the Horſe might either in his rovender 
out of the Mill or by licking of Mill-Stones that 
ſometimes ſtand up by the ſide of the Mill get the 
firſt Seed of this Stone into his Stomach. The Weight 
ot the Stone at length made a Fracture in the Paunch, 
M m oo which 


1.) 


which proved his Death: For before the Breach, 

and while the Stone roll i in his Stomach, he Was 

very well | 

The largeſt Stone ſound in any Animal that the 
Philoſophical Tranſactions give an account of 
— but four Pounds, tour Ounces. 


w 


VII. An Account of 4 Polypus conugh'd up fron 
tbe Windpipe ; in 4 Letter from the Ingeniou 
Dr. Samber, Phyſician at Ae. 70 Dr, 
Jun Secr. R. 1 


M- "HE, 15th of laſt 3 at 10 at Nis oht, I wa 
5 ſent tor to one Mr. Tompſon, an Officer of the 
Exciſe. in this Town, who was. taken with ſo violent 
a Flux of Blood, that in a ſhort ſpace of time he loſt 
near three pounds of Blood, as near as we could 
judge: By the time I came, it was pretty well over; 
only he ſeem'd to have ſomething, when he cough d, 
4 ſtuck in the Paſſage, which he could not get vp, 
and by its rattling Ithought it very looſe. 1 ordert 
what Ithought proper in ſuch a caſe, and left him: Next 
Morning they —. me, that half an hour after I was gone, 
he had cough'd up what they ſhew'd me on a Sheet 
of Paper, which Mr Gifford the Apothecary (a very 
honeſt Man, and very, ingenious in his Buſineſs) had 
deſir d them to keep till 1 came. Upon putting it into 
Water, I found it a Polypus ; and, as Ithink, a very 
remarkable one. I here ſend you a draught of it 
Fig. 3. exactly done by a Painter ſince dead. I could 
find by my Blow-pipe, that it was hollow ; but 
its being torn off with ſuch violence, has made fo 


many 


many Holes in it, that it cannot be blown up. You 
will (1 believe) . conclude, it lin d the Bronchia, and 
that the Air had a Paſſage through it, and that a 
violent Fit of coughing; had . ſeparated the Adhæſion, 
and brought. on that violent Flux of Blood, &c. He 
had been tormented-with 'a Cough for more than fix | 
Months, was a gouty Man; but after this was cough'd 
up, and ſo large an Ulcer made, he had all the ſucceſſive 
Symptoms of a fatal Conſumption; as Cough, Spitting, 
Hectick, colliquative Sweats, Diarrhæa, and the 1 67 
of this Month died, Aged near 0. 


Sarum, Jan. 28, 1 726-7. 
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VIII. An Account of a Book entituPd Vegetable 
| Staticks 3 Or an Account of | ome Statical Ex. 
periments os the Sap in Vegetables ; being ay 
Eſſay towards 4 natural Hiſtory of Vege. 
( tation, Alſo, 4 Specimen of an Attempt 
to Anabſe the Air, by a great Variety 
 Chymico-Statical Experiments; which* were 
read at ſeveral Meetings before the Royal 
Society, Wc. By Stephen Hales, B. D. F. R. S. 
Rector of Farringdon, Hampſhire, and Miniſter 
of Teddington, Middleſex. The Account by 
zbe Rev. John Theoph. Deſaguliers, LL. D. 
ASS -- - rg 


A the Antients us d to ſay, that Geometry and 
S 'Y Arithmetick are the Wings of a Mathematician; 
fo a Mechanical Hand, and a Mathematical Head are 
the neceſſary Qualifications of an Experimental Phi- 
loſopher. The firſt alone may enable a Man to make 
a great many Experiments, but not to judge of them: 
For without being able to obſerve, compare, and calcu- 
late the exact Quantity of Weight, Force, Velocity, Mo- 
tion, or any other Change to be taken notice of in mak- 
ing Experiments; Effects may be attributed to Cauſes 
which are not adequate to them, and ſometimes ex- 
pected to be produce d even without a Cauſe; as appears 
by the Coſt and Trouble of thoſe who have attempted ” 
fin 


. 


( 263 ) 


find the Perpetual Motion. Tho? ſuch Perſons may 
make ſome Diſcoveries, their Philoſophy will be at 
belt but conjectural, and their Concletine only gueſs- 
work. The mere Mathematician on the other hand, 
wants Poſtulata in Phyſics; or taking things jor 
granted upon the Reports of others, comes olten to 


Premiſes are falſe : Whereas he might have been ſet 
right in ſeveral caſes, by only obſerving the Operations 
of Handycrait-Workmen, which he had over look d or 
deſpis'd. Men of warm Imaginations, who wanted 


to Phyticks, have peſler d the Learned World with 
Philoſophical 
contriv'd. for the Diverſion of the lazy and talkative ; 
or Modern Theories, which their Authors, blinded by 
Vanity, and 
laſt, agaiaſt Reaſon,” Mathematicks and Experiments ; 


ſes, contriv'd complex Experiments, from whole Inac- 


Philoſophy, as the Scholaſtick Diſputes of the Ariſto. 
telians; in which, Victory, not Truth, was comentted 
a 
But the incomparable Sir 1/aac Newton has not only 
ſhorten'd the Geometricians Work, by his wonderful 


judge of, Experiments and Obſervations with the ut- 
moll Accuracy : And as he avoided making Hy potlieſes; 
he was fo cautious as co deliver only by 5, ot Que- 
ries, ſeveral Truths which he was convinc'd oi; becaule 
he wanted a ſufficient Number of Experiments to make 


tar 


wrong Concluſions, the he reaſons juſily ; becauſe his 


„ or Mathematicks, or wou'd not apply them 


nces, ſuch as the Carteſian — 


urg d by Obſtinacy, have defended to 4 


nay, and have often for the Support of their Hy pothe- 


curacy they have drawn Arguments to deceive them- 
ſelves and others, as much to the diſadvantage of true 


Diſcoveries in abſtract Mathematicks ; : but has alſo 


taught us, by his own Practice, how to make, and 


them as evident as thote others, whereby tie has fo 
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far improv'd and advanc'd Natural Knowledge. Our 
Author has follow d his ſteps, aſſerting nothing but 
what is evidently deduc'd from thoſe Experiments, 
which he has carefully made, and faithfully: related; 
giving an exact Account of the Weights, 'Meaſures, 
Powers and Velocities, and other Circumſtances of the 
Things he obſervd; with fo plain a Deſcription of his 
Apparatus, and manner of making every Experiment 
and Obſervation, that as his Conſequences are juſtly 
and eaſily drawn, fo his Premiſes or Fats may be 
judg'd of by any Body that will be at the Pains to 

make the Experiments, which are moſt of them very 
eaſy and ſimple. JJ 8 
His Account of every Thing is written in ſuch an 
intelhgible manner, that the inquiſmive Reader is cap - 
ble ot underſtanding it, without being puzzled with 
perplex d Calculations and complex Experiments; 
which Authors have ſometimes contriv'd, in order 
to be admird for thoſe Things, which they them- 
| ſelves found out either by mere chance, or with 
very little Labour. . He. has illuſtrated, and pur paſt 
all Doubt, ſeveral Truths mention'd in Sir Jſaac 
| Newton's Queries; which tho believ'd by ſome of 
our Eminent Philoſophers, were call'd in queſtion by 
others of an inferiour Claſs, who were not acquainted 
with thoſe Facts and Experiments upon which Sir 
Iſaac Newton bad built thoſe Queries 
But not to detain my Reader too long in general 
Remarks, I proceed to give a ſhort Account of each 
Chapter of our ingenious and indefatigable Philoſo- 
pher's Book, 1 3 | 


CHAP. 


TIE. 


CHAP. 1. 


Experiments, ſhe: ng the Quantity of Moiſture imbibd 
and ' perſpir 'd by Plants and Trees. 


\ UR Authior having coverd with mild Lead 2 


ing, ſo as to leave only one Paſſage for Air to commu- 
nicate with the Earth, and another to pour in Water 
to water the Plant, made ſeveral curious Experiments 


upon it; 'from the Obſervation of which it ap- 


- pear'd, ! 


July,” 1724. But in a warm Night it perſpir d only 


three Ounces, and nothing in a cold Night; nay, ſome- 


times 1t gaimd Weight by imbibing Dew. 
2. That as the Area of the Surface of the Leaves 
was equal to 5616 ſquare Inches, and the Area of the 
Roots only to 2286 ſquare Inches; the Moiſture or 
Water imbib'd by the Roots to ſupply the Perſpiration 
at the Leaves muſt move faſter in the Roots than thro 


Leaves, in the Proportion of 5 to 2; but in the Stem, 
whoſe tranſverſe Section was one ſquare Inch, -faſter 


gd in the Leaves, in the rn of 5616 


Experiments mention'd in the Medicina Statica Bri- 
tannica, it is evident, that a Man (Surface for Surface) 
perſpires more than a Plant, in the Proportion of 
3 + to 1 — That the Quantity of the Food of a Man 
is to the Food of a Plant nearly as 7 to 2; bur, 


Bulk for Bulk, the Plant imbibes into its Veſſels 17 
times 


| Garden-Pot, in which a Sun-flower was grow- 


12 That the Plant, which weightd about T'Y per- 
ſpir'd 30 Ounces i in a 12 Hours Day, in the Month of 


That by comparing tis: Experiments made on 
this and other Sun-flowers and Plants, with Dr. Heels 
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1263) 
times more Fluid than the Quantity of the Chyle which 
enters into a Man's Veſſels; and that becauſe, as the 
Sap to Plants is leſs nutritive than Chy le to Man, it 
muſt be more in Quantity. To ſuck in the more 
Gap, a Plant has a very great Surface, and thereby 
(Perſpiration promoting its imbibing of the Sap) per- 
ſpires 17 times more than a Man in proportion to their 
reſpective Weights. ET I VB 
4. That a Man or a Plant may perſpire different 
Quantiries, and yet continue in a healthy ſtate. A 
Man may perſpire in 24 Hours from 1+ tb to 3 55; 
and a Plant, which at one time perſpir'd but 16 
Ounces, may without being leſs healthy, perſpire 
28 Ounces in the ſame time, e eee 
Mr. Hales obſerv'd, that in order to ſupply the 
Evaporation in the Leaves of a Vine, the Sap roſe 
151 Inches in 12 Hours, ſuppoſing the Sap to riſe 
as denſe as Water; but if it riſes in a Steam, which 
muſt at leaſt be 1c times rarer than Water, then 
the Velocity of the Sap will be ro times greater, and 
conſequently riſe at the rate of 125 Inches in an 
Hour. N „ 
N. B. That the Heat of the Sun ſhould rarifie the 
| Moiſture of the Earth to that Degree, or a great deal 
more, to drive it into the Roots of Plants, is wery 
probable from ſome Obſervations that Mr. H. Beighton 
F. R. S. and my ſelf have made upon the Engine to 
raiſe Water by Fire ; whereby it appears that the 
Steam or Vapour of boyling Water is rarer than the 
Water from which it was produc'd, above 13000 times, 
when its Elaſticity is equal to that of common Air. 
Our Curious Experimenter, by his Obſervations 
upon 12 Evergreens, found, that they perſpire much 
leis than other Plants, and compares them to the 
exanguious Tribe of Animals ; which, as they * 
| little, 


— ip 269 5 
Fetle, fo they live the whole Winter without Food. 
He likewiſe obſerv'd, what part of an Inch in Thick- 
neſs is perſpir'd by a Man and by ſeveral Plants : By 
4 Man in 24 Hours 5 part of an Inch; and by the 
following Plants, viz. the Vine, the Sun-flower, 
the Cabbage, the Apple Tree the Lemon-Tree, 
155 — „ . — part of an Inch in 12 Hours. 
That when rhe * * Surface is diminiſh*d by 
taking away the Leaves, the power of imbibing is 
Uke wife diminiſh'd; for the ſame Bough, which with | 
the Leaves on imbib'd 30 Ounces in 12 Hours, with- 5 
out the Leaves imbib'd ly Ounce. 
That Fruit will imbibe thro' the Stem in propor- 
tion to its Surface, tried in, an Apple, which imbib'd 
as much as two Leaves equal to it in Surface. 
That as the Leaves draw Nouriſhment to the 
| Bloffortis and Fruit, fo they grow large firſt in thoſe 
Places where the Bloſſoms 1 
That Hops in the middle of an Hop-Ground thrive 
| bet, becauſe they imbibe and perſpire the leaſt. 
That by 9000 Hop-Vines growing on one Acre of 
| Ground, 220 Gallons of Water are imbib'd in a 12 
Hours Day, which Quantity of Water is equal to a 
2 of r part of an Inch ſpread on the ſaid Sur- 
ace. 
That Fire- Blaſts (as the Gardiners call them) may be 
occaſion'd by Solar Rays reflected from, or condens'd 
by Clouds; or even collected by means of the denſe 
Steams, which ariſe moſt plentiſully i in the middle of 
the Hop-Ground. 
Ihat the perſpiring Matter of Trees is not pro- 
traded by the Power of the Veſſels, but exhal'd by 


Hat, which he proves by ſeveral curious Experi- 
ments. 


8 He 
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He made Trees imbibe Spirit of Wine, and other 
Liquors impregnated with Aromaticks, which gave a 


Smell and Taſte to the Stalk, Leaves and Wood ; but 
could not penetrate to the Fruit, by reaſon of the 


Fineneſs of the Capillary Sap-Veſſels near the Fruit, 
which aſſimilated to their own Subſtance the high- 
taſted and perfum d Liquors. Spirits kill'd the Trees, 


as far as they were imbib 'd; but ſcented Waters 00 
not. 


He receiv'd in proper Veſſels the Matter perſpird 
from Trees which is a taſteleſs Water; but corrupts 


and ſtinks ſooner than common Water. 


He weigh'd three Cubick Feet of the ſame fort of 


(Brick.) Earth, taken from the Surface of the Earth 
downwards, in Fuly 1724, the lighteſt of which was 
about twice the ſpecifick Gravity of Water : Then 
ſetting them to dry, found by the loſs of Weight, how 
much Water they contain'd; the greateſt Quantity ex- 


hal'd from a Cubick Foot being 10 ß, and the leaſt, 
6 tb, 11 Ounces. N. B. The Weights be made uſe of were 


Avoirdupoids. 


In order to find the Heat of the external Air in 
Green-Houſes and in Stoves, as alſo the Degrees of 
Heat at ſeveral Depths in the Earth, and in hot Beds, 
he provided ſix Thermometers, whoſe Stems were of 


* lengths, but adjuſted in their mark d De- 


grees; ſo that they began at the freezing Point, and 


ended at 90 Degrees, where the Heat was equal to the 
Heat of warm Water, that may be born by the Hand, 
without ſtirring it about, which is the middle Point 


between freezing, and the Heat of boiling Water. 
By theſe Thermometers he obſerv'd the Degrees 


of Heat in ſeveral Caſes to be as follows: Of the Blood 
=64- 


Of the Fluman Body =54, Milk from the Gow, 


and Heat fit to hatch Eggs = 55. Urine = 58. Tem- 
| erate 


. 
perate Air = 18. Greateſt Heat of Sunſhine in the Tear 
1724 =74. And now this Tear 1727, it is at 76. 
The common Heat of the Noon- Sun in July =50. Air 
in the Shade at the ſame time = 38. The Heat in 


May or June, the fitteſt for Plants, = from 17 to30 Deg, 
Autumnal Heat = from 10 fo 20. A hot Bed, too hot 
for Plants, and about the Heat of Blood in Fevers =75. 
Due Heat of a bot Bed == 56. Heat under a Glaſs at 
the ſame time = 34 ; and in the open Air =17. ” 
Thermometers of this kind are now made by Joun 
FowLER in Swithin's Alley near the Royal Exchange, 
which have the Names of the following Plants, oppo- 
ſite to their reſpecti ve molt kindly Degrees of Heat, 
viz. Melon-Thiſtle =31, Ananas =29, Piemento 226, 
Euphorbium 4. Cereus zi, Aloes =ig, Indian 
Fig =16*, Picoides = 14, Oranges Iz, Myriles 

 Heobſerv'd the Air to be cooler than the Earth out 

of the Sun, but hotter in Sunſhine ; and that as ſoon 
as the Heat of the Sun is ſo far decreas d, as no longer 
to give a brisk Agitation to (or turn into Steam) the 
— of the Earth, the Leaves of the Plants 
all off 12 F | 


Nn 2 
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CHAP. II. 


Experiments whereby to find the Force with which Trees 
; imbibe Moiſture, 


UR Author, in order to make 9 juſt Eſtimate of 
the Force with which the Moif.ure is drawn up 
by Plants and Trees, contriv'd an Aqnco-mercurial Gage 
in the following manner. He took a Giais-Tube of 
an Inch Diameter, and about 8 Inches long, into one 
End of which he cemented a ſmaller Tube of about 
T of an Inch Diameter, and 18 Inches long; into the o- 
ther End he, ſucceſſively, cemented a Root, or Branch, 
or Stem of a Tree or Plant, whoſe imbibing Force he 
wanted to find out, which he did in the following 
manner, viz. He turn'd the ſmall End of the Gage up- 
wards; and having pour d Water into it, down upon the 
Wood cemented in, he ſtopt the Orifice with his Finger; 
then turning the little End downward again, he plac d it 


into a Veſſel of Mercury, before he took off his Finger; 


which having done, he made his Obſervations. For as 
the Plant imbibd the Water, the Mercury roſe up in 
the ſmall Tube, following the Water, and ſhewing by 
its Height, the Force of imbibing : And for every Inch 
that the Mercury roſe, Water would have riſen 13 2 In- 
ches, as it is fo much lighter ſpecifically than Wa- 
ter. : 1255 
With this Gage our Author made Experiments upon 
Roots, Branches in an erect, Branches in an inverted 
Situation, large ones, as well as ſmall, even to Sprigs 
of Plants and Fruits; and found, that all of them im- 
bib' d the Water, ſo as to raiſe the Mercury in the imall 
Tube, but to different Heights. The Mercury was 
raiſed the quickeſt, and to the greateſt height (viz. 12 


Inches, 


5 E 
jaches in 7 Minutes) by a Nonpareil-Branch two 
Foot high, with 20 Apples, and ſeveral lateral Branch. 
es, whoſe tranſverſe Section was ; of an Inch diame- 
ter. It is to be obſerv d, that the Mercury roſe higheſt ' 

in a warm Sun; but the whole force of imbibing was 
much greater than the Mercury could ſnew; becauſe 
ſeveral Bubbles of Air came out of the Section of the 
Branch, as the Water went up, which happ'ned moſtly 
in large Branches, which raiſed the Mercury but to a 
(mall height: But Branches ſtripp'd of their Leaves, 
%  _ {:. EG 
He made Peaſe imbibe Water, under the preſſure of 
great Weights ; and found, that Peaſe, when ſwell' d, 
ſuſtained a Weight equal to 1600 ſb, by their force of 
abibing, or owning... _- ... 
Tze force of imbibing, he ſhews, to be owing to the 
attract ive power of the Particles of which Plants are 
made up; all kinds of Wood (even Cork) when their 
Particles are well foakd, being heavier than Wa- 


N. B. It is very difficult to ſoak Cork ſo thoroughly as 
to make it heavier than Water : But I found it true, in 
a Tube where a Cork had been ſeal d up with Water for 
four Tears, ſo as to be moveable in the ſaid Water. 


CHAP. 


(24) 
CHAP. m. 


Experiments, ſbewing the Force of the Riſe of the Sap iy 
the Vine, in the Bleeding Seaſon. 
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R. Hales, by a very curious Contrivance of 
I _ Glaſs-Tubes, ſcrewd and cemented at the top 
of one another, and altogether fixed to the Stem of a 
Vine, obſerv'd, that in the bleeding Seaſon ({ viz. in March 
and April) the Sap will riſe into the Tubes, by the force 
| of the Roots and Stem, to very great heights, even a- 
bove the Top of the Vine, as it did up to the Top of a 
Tube 25 Feet high (in two Hours) and ran our at the 
faid Tube, tho 7 Feet above the Top of the Vine. 
But the Force was ſuch, that the Mercury, in a Gage 
(in other Experiments) was puſh'd up 32 Inches 
high, which was equivalent to above 43 Feet of Wa- 
ter. This is a much greater Force than the Blood is 
impell'd with in Animals : Which laſt Force he tried 
in the Crural Artery of an Horſe, of a Dog, and of a 
Deer: For having tied them down alive upon their 
Backs, and fixed a Glaſs-Tube to the Crural Artery 0- 
pen'd, he found, that in the Horſe the Blood roſe a- 
bove 8 Feet, in the Dog about 7 Feet, and in the Deer 
not quite 6: And theſe Heights are 5, 7, and 8 times 
leſs than the Height to which the Sap is raiſed by the 
Vine. The Sap riſes all Night, but moſt in the Mor- 
ning of a warm Day; but in very hot Weather it 
ceaſes to riſe about Ten in the Morning, and then be- 
gins again to riſe about 3 or 4 in the Afternoon; and 
during the great Heat, Bubbles of Air drawn in by the 
Roots, come up the Tube from the Section of the Stem, 
the Sap in the Tube ſinking and riſing as the Weather is 
cloudy or clear, like the Liquor ina Thermometer. 


- That 
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That the Force was not only in the Root, but in the 
Stem and Branches, appear d by ſeveral Experiments, 
one of which was, that a Vine, at 44 Feet, 4 Inches 
in diſtance from the Root, puſhd up Sap with the 
Force of a Column of zo Feet, 11 Inches of Water. 

By a nice Experiment he ſhews, that the Sap does 
not come indiflerently thro all the Interſtices of 
the Wood; but is confined to its proper Veſſels 

The Fibres, or Capillary Tubes, out of the bleed- - 
ing Seaſon, cannot protrude the Sap beyond their O- 
rifices in the Section of the Stem; but, aſliſted by the 
perſpiration of the Leaves, the Sap will riſe in that 
very Branch, which would imbibe Water, if it was 
cut off, and a Tube applied to it with Water, poured 
in; nay, it wou'dalſo imbibe Water at the ſmall End. 


CHAP. iv. 


Experiments, ſhewing the ready lateral Motion of the 
Sap, and conſequently the lateral Communication of 
the Sap-Veſſels : The free Paſſage of it from the ſmall 
Branches towards the Stem, as well as from the Stem 
to the Branches, With an Account of ſome Ex- 


periments relating to the Circulation, or Non-Circu- 
lation of the Sap. 
"THE Analogy that there is in many reſpects be- 
| tween Plants and Animals, has made ſeveral 
ingenious Men imagine, that the Sap muſt circulate 
in Plants, as the Blood does in Animals; and, fond of 
the Hypotheſis, they have contented themſelves with 
a few Experiments that ſeem to confirm the Notion: 
And inſtead of making a ſufficient Number of Expe- 

riments 


( 296) 
riments and Obſervations, and comparing them i im- 
parrially, they have ſupplied the reſt by Conjectures, 
and endeavour'd to ſupport their Hypotheſis by other 
new Suppoſitions. It is upon this account that they 
have ſuppoſed particular Veſſels (like Arteries) to car- 
ry up the Sap from the Roots to the Extremities or 
Leaves, and others (like Veins) to bring down the 
Sap back again to the Roots; imagining the former to 
de chiefly in the middle of the Wood, and the latter to 
come down berween the Bark and the Wood: But 
they did not confider, that a Plant is very differently 
nouriſhed from an Animal, and therefere requires 2 
very different Mechanrfm and Structure for its Growth 
and 
Our dive has difproved the above · mentioned 0. 
pinion, by ſeveral 3 and Obſervations; ; the 
chief of which are the following. 
1. Having cut a long Notch in a growing Branch, 
which had Leaves on, he obſerved, that the Notch 
was moiſt at. the Bottom towards the Root, and not 
at the TP). 
2. He made the ſame Experiment with another 
Branch ſet in Water, which imbib'd the Liquor at a 
tranſverſe Section below tlie Notch, all found the 
Notch as before. * 
He obſerv'd, that in the Spr ing the Sap riſes 
| plentifully between the Bark and che Wood, and that 
chiefly in Vines; and that if a Ringlet of Bark be ta. 
ken off all round in bleeding Trees, tlie Bleeding a- 
bates moſtly inthe upper part of the bare place. 


4. The Sap will move any way by the Attraction 
of The ſame Capillary Tubes, and Perſpiration of the 


Leaves; ſhewn by an Apple Free. Branch, which drew 
up Moiſture ptentifully at the ſmall End; by a Tree, 


which throve; tho its Root was taken 4 of the 
Ground, 


Ground, receiving 


Branches cut off from a Tree, one Branch of which 


help, immediately wither'd. 


K CEO EW”. * 


the Fibres and Perſpiration of the Leaves, the Moiſture 


a Stem or Branch into the Ground. 


fall upon the Leaves; but upon 
Weather, the Perſpiration is renew'd, and the Sap riſes 
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its 1 only from two 


other Trees, to which it was inarch'd, 2 from which 
it was ſuſpended; as alſo by a Bough with two 


out of the Water preferv'd its Verdure, and receiv'd its 
Nouriſhment from the other Branchimmers'd in Water, 
whilſt another Bough of the fame fort without that 


That there is a lateral Motion of the Sap thro' 
Veſſels, whereby the longitudinal Capillary Fibres 
communicate with one another, he prov'd chiefly by 
the following Experiment, vz. He cut four long 
Notches, one above another, (but looking towards the 
ſeveral Cardinal Points) in a large Branch, whoſe 


Section ſome Inches below the faid Notches, was im- 


mers'd in Water; and found, that by the Attraction of 


roſe plentifully, notwithſtanding that the Continuity of 


the greateſt part (if not of all) the longitudinal Fibres 8 


was deltroyd by thoſe deep Notches. - 
This lateral Motion may alfo be deduc'd, from ob- 


| ſerving, that Branches will grow out of Roots, and 
thrive very well ; and that Elders, Sallows, Willows, 


Briars and Vines will grow, by putting either End of 


He obſerves, that there is indeed, an alternate Rece- 
yo. and progreſſive Motton of the Sap, which recedes 
when cold Weather and Rain ſucceeds hot Sunſhine, 
the Trees then imbibing the Rains and Dews which 
n the return of the hot 


again. This is ſufficient to account for Jeſſamine and 


the Paſſion- Tree receiving a gilded Tincture below the 


gilded inoculated Bud; which has been given as an 
Inſtance of the Circulation of the Sap : But the Zlex 
O o graſted 
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grafted on the Engliſh Oak, as it keeps (whilſt the 


Oak ſheds) its Leaves in Ries, | _— b the Sap 
does not circulate. 


CHAP, v. 


E xperiments, whereh to prove, that 4 great Quantity of 
l inſpir 4 by Plants. | 


Jug ns Author makes it appear in this 
Chapter, that Plants imbibe a great deal of Air, 
not only that which comes up with the Sap from the 
Earth (the Earth containing Air both in an elaſtick and 
in a fix'd ſtate,) but alſo take it in thro' the old Eyes 


and Bark, eſpecially at Night, when the Plants are 
in an imbibing State. 


The Experiments whereby he proves the ſaid Afertion, 
„ are chiefly theſe, viz. 


1. An open, empty, Glaſs-Tube ſet upright, had an 
Apple-Branch cemented in its upper end, the other 
End ſet in a Veſſel of Water; upon which the Air 
went up into the Branch out of the Tube, as appear d 
by the riſing of Water into the Tube. 


2. A Cy linder of Birch of about + Inch EE 
with the Bark on, cemented in the middle, to the Top 
of an Air- Pump Receiver, ſo as to fill up the Hole at 
the Top of the ſaid Receiver. had its lower End im- 
mers d in a Veſſel of Water under the Receiver, upon 
the Plate of the Air-Pump. Then in working the 
Pump, Air came out at the Bottom of the ſaid Cylinder, 


bubbling 
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(bubbling up thro? F. Water in the Veſſel) whether 

ere or inverted, cementedcloſe on the Top- Section, 

or not, and whether the old Eyes in the Sides were ce- 

mented up, or left bare. the Bark it ſelf being Aer 

to Air; but then it took in leſs Air than when the old 
Eyes and 1 Section were open. 


j When Water cams d into a Cylindrick Glaſs fix'd 

over the Receiver) cover'd that part of the Wood which 
was out of the Receiver, no Air came thro' the Bottom; 
and when the Water was taken away from covering 
the upper part of the Wood, the Air did not come in 
thro' the Bottom, till the Top of the Cylinder of 
Wood had its Bark well dried. 1 8 


4 He n with Dr. Grew, that the Mouths of 

the Air-Veſſels are very viſible in the Leaves of Pines, 
and in the Trunks of ſeveral plants, with a Microſcope; 
andin ſome even. without a Glaſs. 5 


5. In making Experiments upon young Shoots, 
28 ** Veſſels are full of Sap, he did aot find that 


the Air paſs d into or thro* them; (the Air in them 
being probably become fix'd) but it came in freely 
at the Roots applied to the Air-Pump in the ſame 
manner as in the Piece of Birch. 


Oo: 
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CHAP. VL 


A Specimen of an Attempt to analyze the Air, by , 
great Variety of Chymio-Statical Experiments, which 

| ſhew, in how great a proportion Air is wrought 

into the Com poſit ion of Animal, Vegetable, and Mineral 

- Subſtances; and withal how readily it reſumes its 

former elaſtict State, when in the Diſſolution of thoſe 

Subſtances it is diſingaged from them. 


50 HE excellent Mr. Boyle, among his many Dif. 
coveries, found, that Air was producible from 
Vegetables, by putting Grapes, Ploms, Gooſe-berries, 
Cherries, Peaſe, and ſeveral other ſorts of Grain 
into exhauſted and unexhauſted Receivers, where 
they continued ſeveral Days, emitting great Quan- 
tities of Air. But Mr. Boyle did not ſhew the way 
to know exactly how much Air a certain Quantity 
of Vegetable Subſtance will produce. 
The incomparable Sir 7ſaac Newton (Query 31, of 
his Opt icis) obſerves, that true permanent Air 
< ariſes by Fermentation or Heat, from thoſe Bo- 
« dies. which the Chymiſts call fed, whoſe Par- 
< ticles adhere by a ſtrong Attraction, and are not 
therefore ſeparated and rariſied without Fermentati- 
“ on. Thoſe Particles receding from one another 
with the greateſt repulſive force, and being moſt 
difficultly brought together, which upon Contact 
were moſt ſtroogly united. And (Query 30.) Denſe 
Bodies by Fermentation rarify into ſeveral ſorts of 
* Air, and this Air by Fermentation, and ſometimes 
** without it, returns into denſe Bodies. 


cc 
* 
cc 
cc 
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Me. Hales, from the Conſideration of this, and ſome 
of his own Experiments, concluded, that there muſt 
be Air not only in an elaſtick, but in a fix'd State, in 
Vegetables and other Subſtences, and therefore that the 
Air-Pump wou'd not be ſufficient to get all the Air 
out of Bodies: For which reaſon he contrivd ways of 
getting the Air out of ſeveral Subſtances by Fire 
_ (diſtilling them,) and by Fermentation, and made uſe 
of a very ingenious, but ſimple and certain Method, 
of meaſuring the Quantity of Air generated from( or ab- 
ſorbd by) the ſeveral kinds of Bodies upon which he 
made Experiments. The Deſcription of his Hydro- 
ſtatical Gages, and the Manner of making his Experi- 
ments, I cannot give better, or ſhorter, than | in his own 
Words (See Page 157.) 
In order to make an Eſtimate of the Quantity of 
% Air which aroſe from any Body by Diſtillation or 
* Fnfon, I firſt put the Matter which I intended to 
* diſtil.! into a ſmall Retort (Figure 4.) and then at 
* a cemented faſt to it the Glaſs-Veſſel a 4, which was 
very capacious at 5, with a Hole in the bottom. 1 
bound a Bladder over the Cement, which was made 
of Tobacco-pipe-Chay and Bean-flower, well mixed 
“ with ſome Hair, tying over all four ſmall Sticks, 
* which ſerv'd as Splinters to ſtrengthen the Joynt ; 

* ſometimes, inſtead of the Glaſs-Veſſel ab, 1 Ws 
_ © uſe of a large Bolt-head, which had a round Hole 
* cut, with a red-hot Iron-ring, at the bottom of it; 
1 through which Hole was put one Leg of an inverted 
Syphon, which reached up as far as z. Matters being 
„ thus prepared, holding the Retort uppermoſt, 1 
* immerſed the Bolt-head into a large Veſſel of Water, 
0 to a, the top of the Bolt- head; as the Water ruſhed 
„in at the bottom of the Bolt. head, the Air was 
i + Geiven out through the Syphon: When the Bolt 
= head 
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head was full of Water to ⁊, then Icloſed the out- 
ward Orifice of the Syphon with the End of my 
Finger, and at the ſame time drew the other Leg 
of it out of the Bolt-head, by 'which means the 
Water continued up to z, and could not ſubſide. 
Then I placed under the Bolt-head. while it was in 
the Water, the Veſſel xx; which done, I lifted the 

Veſſel xx, with the Bolt-head in it, out of the Water, 
and tyed a waxed-Thread at z to mark the height 
of the Water: And then approached the Retort 
gradually to the Fire, taking care to skreen the 
* whole Bolt. head from the Heat of the Fire. The 
* Deſcent of the Water in the Bolt-head ſhewed the 
,* Sums of the Expanſion of the Air, and of the Matter 
which was diſtilling : The Expanſion of the Air alone, 
' when the lower part of the Retort was beginning to 
be red-hot, was at a Medium, nearly equal to the 

Capacity of the Retort, ſo that it then took up a 
double Space; and in a white and altnoſt melting 

Heat, the Air took up a triple ſpace or ſomething 
more: For which reaſon the leaſt Retorts are beſt 
for theſe Experiments. The Expanſion of the diſtil- 
ling Bodies was ſometimes very little, and ſome- 
times many times greater than that of the Air in 
the Retort, according to their different natures. 
When the Matter was ſufficiently diſtilled, the 
Retort, Sc. was gradually remov'd from the Fire, 
and when cool enough, was carried into another 
Room, where there was no Fire. When all was 

throughly cold, either the following Day, or ſome- 
times 3 or 4 Days aſter, I mark'd the Surface of 
the Water y, where it then ſtood ; if the Surface 
of the Water was below z, thea the empty Space 
between y and ⁊, ſhewed how much Air was 
generated, or rais'd from a fix d to an elaſtick 
State, by the Action of the Fire in Diſtillation : 4 

« if 
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u if y the Surface of the Water was above ez, the ſpace 
« between ⁊ and y, which was filled with Water, ſhew- 
« ed the Quantity of Air which had been abſorbed in 
« the Operation, i. e. was changed from a repelling 
« elaſtick, to a fixed State, by the ſtrong Attraction 

4 of other Particles, which 1 therefore call abſorbing. 
« When IT would meaſure the Quantity of this new 
« generated Air, I ſeparated the Bolt-head from the 
« Retort.; and putting a Cork into the ſmall End of 


© the Bolt-head, I inverted it, and poured in Water 1 
© to z. Then from another Veſſel (in which I had a 1 
* known Quantity of Water by Weight) I poured ns "i 
* in Water toy; ſo the Quantity of Water which was 1 | | 
„wanting, upon weighing this Veſſel again, was equat 11 
* to the Bulk of the new generated Air. I choſe to | | 
_ * meaſure the Quantities of Air, and the Matter from ” 1 
hence it arole, by one common Meaſure of cubick :- | 
Inches, eſtimated from the ſpecifick Gravities of the N ö i 
* ſeveral Subſtances, that thereby the Proportion of || 
one to the other might the more readily be ſeen. Y | 
I made uſe of the following means to meaſure the 1 
* great Quantities of Air, which were either raiſed _— 
* and generated, or abſorbed by the Fermentation 1 
* ariſing from the Mixture of Variety of ſolid and 1 
* fluid Subſtances, whereby I could eaſily eſtimate the = 
* ſurpriſing Effects of Fementation on the Air, vix. i 
I put into the Bolt-head 4 (Fig, 5.) the Ingredients, 
6 and then run the long Neck of the Bolt-head into the 1 
deep cylindrical Glaſs a , and inclined the in- — 


* verted Glaſs a 5, and Bolt-head almoſt horizontally 
© 'in a large Veſſel of Water, that the Water might 
run into the Glaſs a y; when it was almoſt up to 
* 2, the top of the Bolt head, I then immerſed the 
** Bottom of the Bolt head, and lower part y of the 
© cyliadrical Glats under Water, railing at the fame 
time 
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uppermoſt, Then before J took 
them out of the Water, I ſet the Bolt-head and 
lower part of the cylindrical Glaſs a y into the ear. 
then Veſſel x x full of Water, and having lifted all 
cout of the great Veſſel of Water, I marked the 
* Surface z of the Water in the Glaſs a'y. If the In- 
* gredients in the Bolt-head, upon fermenting, gene. 
rated Air, then the Water would fall from 2 to 3, 
© and the empty ſpace z y, was equal to the Bulk of 
* theQuantity of Air generated: But if the Ingredients 
* upon fermentation, did abſorbe, or fix the active 
Particles of Air, then the Surface of the Water 
„ would aſcend from z to , and the Space = 2, which 
was filled with Water, was equal to the Bulk of Air, 
* which was abſorbed by the Ingredients, or by the 
% Fume ariſing from them: When the Quantities of 
Air, either generated or abſorbed, were very great, 
then I made uſe of large chymical Receivers, inſtead 
of the Glaſs a y: But if theſe Quantities were very 
„ ſmall, then inſtead of the Rolt-head, I us d a deep 
« cylindrical Glaſs, or a common Beer-Glafs inverted, 
and placed under it a Vial or Jelly-Glaſs, raking 
care that the Water did not come at the Ingre- 
« dients in them: Which was eaſily prevented, by 
« drawing the Water up under the inverted Glaſs 
eto what height I pleaſed, by means of a Syphor. 
«< 1 meaſured the Bulk of the Spaces 25 or z », by 
 « pouring in a known Quantity of Water, as in 
d the foregoing Experiment, and making an allow- 

* ance for the Bulk of the Neck of the Bolt-head, 
« within the Space ⁊ y. 225 LH 
Buy our Author's Experiments made upon ſeveral 
Subſtances, it appeard, that ſome by Diſtillation, 
and ſome by Fermentation, wou'd generate Air, others 
wou'd abſorb it; and ſome again, wou'd abſorb 
= Air 


„me the End 4 


e 
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Air at one time, and generate it at another; and oſten- 
times that more Air was generated by fermentation 


than by Fire. I have made a Table, to ſhew at one View 
what the Effects were. 


Bodies whi & genera- 
e Ar. 


Hoo's 1 —— — 


og's Blood. 
. : 
Fallow-Deer's Horn. 
Oyſter-ſhells. 
A Piece of Oak. 
Indian- Wheat. 
_— 
Muſtard-Seed. 
r 
+ ar 
Oil of Anniſeed. 
Oil of Olives. 
—_—  - 
New-caftie-Coal. 
Wax. 
Earth. 
Salt. 
Antimony. _ 
Pyrites from W: alton- 
Heath. 
Sea-Salt. 
Nitre. 
Calculus humanus. 
Vitriol. 5 
Bones. P 
Red Lead. 
Chalk. 
Wheat and Barley. 
Filings of & with Oil 


of Virriol and Water. 


1 
IN. B. Whenalighted Can- 
dle is put into * Air 
| which had been foul'd' 


| (by a Candle burning and 
| going out in it) tho" it 


| | a Rat and a Cat. 
Humane Lungs in 


Filing of Iron with | 


Bodies which ab- 
+ d Air. 
5 


Salt ＋ Sal Armo- 
niac. 


: Phoſphorus. 


__ | Acid Spirits. 


TH _— 

' Pulvis urens. 
Brimſtone Matches 
burning. 


1A burning Candle. 
Living 1 e.g. 


breathing. 


Bodies which ſome- 


times generated, and 


1 ſometimes abſorb d Air. 


| 


— — — 


Gun- Powder. 


| Apples maſh'd. 
| Filings of Steel and 


Aqua fortis. 


| mix'd with Oil of 
Vitriol. 


Oyſter-ſhells. 
3 


of Nitre. 
Likes of Iron with 


Filings of Iron with 
Spirit of Sal Ar- 


moniac. 


3 


burn d but afifth part of 


the Iime that it had done | 


before, it abſorb'd as much 
Air; which ſbews that Air 
loaded with Vapours is 


| More ap! rg loſe its 7. 


laſticity, than clear Air 


rp 


Ale. 


Spt. of Hartſhhorn. | N. B. 35 of 8 
Hoe mention d Sub- 


ſtances were in an 


abſorbing State in 


cold Weather. 


graſs-Leaves 
Sal Armoniac mix'd 
with Oil of Vitriol. 
Spirit of Turpentine 


Vineger 4 on 
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As ſeveral Perſons may be willing to try a great 
many of Mr Hale's Experiments, I thought proper to 
mention here, that the Experiments on Subſtances that 
generate Air, made with the Glaſs-Retort, are difficult 
and tedious; but a Musket-Barrel with the Touch-hole 
welded up, and then turn'd into a Semi-circle, makes a 
very commodious Iron-Retort, whoſe cloſe End being 
put into the Fire of a Smith's Forge, will be ſo heated 
with a little blowing, as ta get the Air aus of any 
Subſtance in a very little time; having firſt twiſted 
on upon the open End of the Barrel one End of 3 
Leaden Syphon (which will be very tight, with only 3 
little Sheep's Leather between) whilſt the other Eng 
of the Syphon goes up a little way into an inverted 
Chymical Receiver fill d with Water. As the Air gets 
out af the Subſtances diſtill d, it comes bubbling up 
thro' the Water, which it depreſſes by its Bulk. NB 
 Antimony and Sulphur muſt not be made uſe of in this 
Barrel; becauſe they will demetallize the Iron; nor Lead, 
becauſe it will ſweat out thro' the fron. 
It appear'd by ſeveral Experiments, that the Ait 
which was got out of the Subſtances above-mention'd, 
was true permanent Air; for it had, and, after many 
days, continu'd to have, both the Weight and Elaſticity 
of common Air, of which a cubick Inch weighs + of 
a Grain, and after it had been compreſs'd, it wou d ex 
pand again to its former Dimenſions. I 
| Moſt of that Air had a poiſonous Quality, a Spar- 
row dying as it was put into the Air made of Oak, 
11 days after the ſaid Air had beer made. So Mr. 
Boyle found the Air drawn by the Air-Pump from 
Bread and ſome other Subſtances, to have a poiſonous 
Quality. 1 1 
Air generated by Indian wheat and by Peaſe, and 
moſt other Subſtances, flaſh'd when the Candle ws 
applied to it. The 
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The moſt ſolid patts of Animals or Vegetables 
commonly generated moſt Air: Of Vegetables, Oak 
and Peaſe generated the moſt Air 3 Oak + of its 
Weight, and 216 times its Bulk, and the Peaſe more 
than + of their Weight and 396 times their Bulk. But 


of all Subſtances, a Stone taken from the Bladder of a 


Man generated moſt Air, namely a Quantity of Air 


645 times the Bulk, and above halt the Weight of 
the Stone. 


Our indefatigable Philoſopher, to judge the better 


of the reſult of theſe Experiments, contrived a Gage 
with a Tube ſeal'd at one end, and having the other 


(open End) immers'd in Mercury cover'd with Honey, 
which in the riſe of the Mercury 
leave a mark to ſhew how far the Mercury had riſen, 


(See the Deſcription and Draught of it in his Book, 


Page 205 ;) by the force of compreſs'd Air, or of the 


Air that is generated from ſeveral Subſtances whilſt 
confin d; and propoſes this Gage for meaſuring the 


Depth of the Sea, which maſt anſwer better than any 
———— hitherto tried. 


From obſerving that it wou d require a Force 48 

times greater than that of the Atmoſphere, to com- 
preſs the Air that comes out of an Apple into the 
fame ſpace again (which in an Apple ot 16 ſquare 


Inches Surface, is equal to 11776 pounds, ) he con- 


cludes that the greateſt part of the ſaid Air muſt be in 
a fix'd State, and preſervd in that State by the Attra- 


ction of the Particles of Air and Apple in their Co- 
heſion; otherwiſe Fruits and all other Subſtances that 
contain much Air, woud be torn to pieces by its re- 
pellent Force, with a greater Exploſion than that of 


Gunpowder; and therefore that the Air when ex- 


tricated, does not conſiſt of fibrous Particles wound up 
like little Springs, but of Particles which do not touch 
P p 2 one 


in the Glaſs wou d 
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one another, but have a repellent Force, which is 
reciprocally proportionable to the Diſtances of the 
Particles : Agreeable to what Sir Iſaac Newton ſays 
in his Opticks, Qzer. 31. The Particles, when they 
* are ſhaken oft from Bodies by Heat or Fermen- 
„tation, ſo ſoon as they are beyond the reach of 
* the Attraction of the Body, receding from it, 
„as alſo tom one another, with great: Strength, 
ce and keeping at diſtance, ſo as ſometimes to take 
* up above a million of times more ſpace than they 
did before in the form of a denſe Body; which 
«* vaſt Contraction and Expanſion ſeems - unintel- 
© ligible, by feigning the Particles of Air to be 
* ſpringy and ramous, or rolled up like Hoops, or 
* by any other means than by a repulſive Power. 
Our Author made ſome Experiments upon a 
Calve's Lung's, which help to confirm Dr. James 
KeiF's Aſſertion, viz. that the inner Surface of a 
Man's Lungs is equal to about 150 * (quare Feet, 
which is about 10 times more than the Surface of 
the whole Body. Then by ſeveral Experiments and 
curious Obſervations, found, that of the Air which 
is inſpird by the Lungs in an Hour (viz. 48000 
cubick Inches) about 353 Inches, or 100 Grains in 
Weight are deſtroyd in that Time. 
He thews, that the reaſon that Sulphureons Air 
is pernicious, is becauſe Sulphureous Air loſes its 
Elaſticity ſo faſt, that the Lungs will ſubſide in it, 
and the Blood conſequently ſtagnate. He concludes, 
that when the Particles of ſuch Air are united 
into pretty large Moleculæ in a fix'd State, they 
are too big to enter the Veſicles of the Lungs. 


Since my making this Abſtract, Mr. Hales told me, that the inner Surface 
of the Lungs is aouble the Quantity here expreſs d, which was ſo- ſet down is 


He 


his Beok by miſtake. 
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He ſhews the Miſtake of thoſe that ſuppos'd 
the Air did not loſe its Elaſticity, but its Fivifying 
Spirit by Vapours, by an Experiment made upon a 
Dog, into whoſe Lungs he drove by Force that 
effcete. Air which the Dog by his own Action cou'd 
not draw into his Lungs; and whereas the Dog, 


then, was juſt expiring by the ſubſiding of his Lungs, 
he kept him alive by the forcible Impulſion of that | — 
very Air, as long as he cou d blow up the Dog's Lungs — 


He makes it appear, that a cloſe warm Air with- 
out a Communication with the outward Air, to carry 


off the Vapours, muſt be unfit for breathing long; i 
and therefore condemns the uſe of German Stoves. 1 
That when Animals are kilPd by Lightning with | 


out any viſible Wound, it is becauſe the Sulphure-® 
ous, Steams have deſtroy'd the Elaſticity of the Air 


about them; as appears by diſſecting ſuch Animals, . 
whoſe Lungs are always found compreſs'd together | 'E 
without any Air in them. The ſame alſo appears -.. 

in Men that have been killd by Damps in Mines. ] | 


Then he gives. the Deſcription of an Infirument 
 Whereby 4 or 5 Quarts of the ſame Air, (which in 

the common way can ſerve one Man to breathe 

very little above a Minute) may ſerve 8 + Minutes 

to breathe, by drawing in the Air which has been 

in the Lungs thro 4 Diaphragms of Flannel dipp'd 
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in a Lixivium of highly calcin'd Salt of Tartar, and 5 
alter wards dried, and blowing back the ſame Air 1 
ia ſuch manner that it may at every Inſpiration i 
return thro the ſaid Diaphragms; which is done ſ 
by means of two Valves. The Moiſture and Sub , 


phureous Vapours of the Air are by this Contri- 

vance ſtoppd in paſſing thro the Flannel, and there- 

by the Air continues wholeſome much longer than ; 
| WOU ( 


(290) 
wou'd in the common way of breathing: This he 
propoſes as uſeful to thoſe who have occaſion to go into 
Places where the Air is infectious; but where the 
noxious Vapours are not very denfe, Mufflers only of 
Cloth or Flannel impregrated with Salt of Tartar 
may ſerve, as he found by ſeveral Experiments 
He ſhews afterwards the Keafons why Putri; 
fulminans has more Force than Gun-Powder, and con. 
firms Sir Iſaac Newton's account of Fire and Flame 
(Query 9,-and 10, of his Opticks;) but ſhews Dr. Nie, 
wentyt's, Dr. Beerhaave's and Monſ L' Emery's Account of 

Fire to be erroneous; but that it was not the matter 

of Fire, but Elaſtick Air which that laſt nam'd Gen- 
tleman had ſo often obſerv'd to be loſt in the Analyſis 
of Bodies. 3 5 
That the artifical Sulphur made by Monſ. Geofroy, 
was inflammable chiefly on account of the Air ſup- 
plied to it by the Oil of Tartar. ä 
That if Fire was a peculiar Matter in Sulphur, it 
ought to dilate, not to condenſe, the Air; as it appears 
to do by Experiment. That Fire conſiſts in the Action 
and Reaction between repellent Air and attracting 
Sulphur; and that Heat is communicated by the 

Ethereal Medium mention'd by Sir /ſaac Newton in the 

laſt Edition of his Optick. e. 5 
That Fermentation will diſſolve Bodies without the 
Help of included Fire, acting according to its ſeveral 
Degrees; a lower Degree of it (ſuch as attends every 
inteſtine Motion) not being inconſiſtent with the 
healthy State of Plants and Animals. 

That acid Particles by their great attractive Force 
diſſolve Bodies, ruſhing towards their Particles, ſo as 
to excite Heat, and ſhake aſunder ſome of them, 
and turn them into Air. — 


That 


: CF : 
That Air, in a fix'd State, is the Bond of Union, 
which makes Salts durable, and which keeps together 
the Solid Parts of Vegetables, of Animals, and even 
Globules of the Blood. e Cows 
That the Air in a moiſt State is ſooner abſorb'd by 
Sulphureous Steams, than in a dry State; for a Candle 
which in a dry Receiver burn d 70, burn'd but 64“ 
in the fame Receiver when it was filld with the 
Fumes of hot Water ; but yet abſorbd one fifth part 
more of Air. But the abſorbing Subſtances loſe their 
Force of acting, when united in a large Body, Brim- 
ſtone in a Roll abſorbing no Air, tho it Joes it fo 
plentifully when reduc'd into Minute Particles. 
That ſome of the Food of Animals generates, and 
ſome abforbs Air, and the Digeſtion in a healthy 
State is beſt perform 
more generated than is abſorb d. 


From the Conſideration of the ſeveral Experiments 
made by our Author, in his Analyſis of Air, he makes 
it appear that our Atmoſphere is a Chaos of different 
Particles, fome of which are elaſtick, and ſome un- 
elaſtick ; and that the elaſtick Parts are endued with 
very different Degrees ef Elaſticity, according as they 
are bigger or leſs, more or leſs folid, more or leſs 


watry ; and therefore that ſome are eaſily and ſome 
more difficultly reducible to a fix'd State. e 
That it is chiefly by the Change of Air from a 


fix d to an elaſtick, and from an elaſtick to a fwd 
State, that this beautiful Frame of Things is main- 


tain d in a continual round of the Production and 

Diſſolution of animal and vegetable Bodies ; and 

therefore, that there is as much reaſon to adopt 

Air among the Chymical Principles, as acid Sul- 

phur; tho' it has hitherto been Feng by the 

Chy mulls. . SEP. 
This will be continu d in the next. 
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202 


| mula: Dod 65 6. 


dulo, è capſulis veſicariis criſpis conflato. 


203 — Alkekengi Barbadenſe, patulum parvo flore ; 


fructu amplo mucrone productiori. 
104 lIadicum majus, T. Iuſt. 151. 


= — Curaſlavicum; foliis Origani i incanis; flore vi- 
etè ſulphureo, fundo purpureo, Boerh. Ind. Alt II 


p. 66. 


206 — Verticillato ſmile ; foliis anguſtioribus, utrin- - 


que acuminatis. 


207 — Virginianum perenne majus 3 flore 1230 am- 


plo; fructu minimo. 
208 — Ammi perenne Moris, Uknb 32. = 34 
209 Apocynum ſcandens, Africanum; Convolvuli mi- 


4.4 
210 Bidens Americana Apii folio, T. 462. 
211 — Americana nodiflora foliis latis acuminatis. 


Chryſanthemum Conyzoides, nodiflorum ; ſemine 
roſtrato bidente, Sloan. Hiſt, Vol. I. p. 62, Tab. 


154. f. 4. 
Q q 212 


Praf. Col. R. Med. 
& Soc. Reg. By Mr. Uaac Rand ee 


3 1 fructu dename pen- 


noris folio & caule hirſutis, P/uk. Phyt. Tab. 137. 
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212 — Caroliniana ; florum radiis tif mis, inſignl. 


ter dentatis ; ſemine alato, per maturitatem Con. 
voluto. 


21 3 — Bugloſſum Lafieateiin, bullatis foliis Moris, 
Hort. Blej. © 


214 — Caltha Africana, flore 1 intus albo foris Violaceo, 
T Inſt. 499, 


215 — impatiens, vulgo sium minus pa 


Gerard. 


. — * altera hirſyti r, Raii Sywops..: 
217 — Clematitis peregrima foliis perincilis, &B 


300. ©, 
21 8 — Corchorus five Melochia, J. B. 2. 982. 


219 — Coma aurea 8 kruticans, foliis Crithmi 


mariai, H. Amſ. 2. 99. 


220 —Kali — loogjoribus & anguſlioribu, 


— 


221 — — Foliis craſſioribus & brevioribus, Sid. 
222 — Lactuca Canadenſis, altiſſima, atifofolia ; 


flors leucophzo, T. Int. 474. 


223 Lathyrus fylveſtris major flore minore ; foliis 


longius mucronatis. 


224 Lavandula ſolio diſſecto, C. B. a 5 
225 — Lychais Hiſpanica major latifolia flore 


albo. 


226 — - Maritima repens, C. B. 205 


227 — — Anglica, amplioribus feli 


228 — — Qviennali 3 folio, TJ. Cor. 24. 


229 — — Calyee pyramidato, ſtriato, loogitfimo ; 
T. Cor. ib. 


230 — — Foliis catnoſis; caule ramofiſſimo ; floſcu- 
lis minutis onuſto. 


Lychnis Orient. Saponarize folio & facie,flore parvo 
& wukkiplics _ 


271.5 


| c 295 
4415 — Fruteſcens, Myrtifolia, Been albo ſimilis, C. B. 


205. 
232 — Segetu 


m Meridionalium annua, hirſuta ; flo- 


ribus rubris, uno verſu diſpoſitis, Boer b. Ind Alt. 


214. 


233 — Sylveſtris viſcoſa nir anguſtifolia, C. B. 205. : 


234 — —, Viſcoſa, rubra altera, Ib. 

235 5 Umbellifera, montana, Helvetica, Zanon. 
12 

236 — Lylimachia bifolia flore globoſo, C. B. 245. 

237 — Malvinda Ulmifolia, ſemine roſtrato. 
Malva annua fruticoſa Fernambucans flore luteo, 
"—_ 2. 7 

238 — — Semine bidente. 

Malva Ulmifolia, ſemine cum gemino roſtro, 7 

- ne - 

239 — — majoris folio ſemine bidente. 

240 — — — Folio auguſtiori ſemine bidente. 

241 Malvinda, profundius ſerrato folio, ſemine tri- 

dente. 

24 — Abutili folio, flore luteo ſpicato. „ 
Althæa Indica Abutili ſubrotundo folio, flore luteo 
ſpicato, Pluk. Phyt. Tab. 74. f. 6 

243 — —; flore luteo ſpicato minor. 

244 4 Moldavica Betonicæ folio flore cæruleo, 7. Inf 
— © 
245 — Orientalis, Betonicæ folio flore magno Viola- 
CeO, T. Cor. 11. 


246 — Myrrhis tuberoſa, nodoſa, coniophyllon Mo- 


ris, Un. 67 . 
247 Myrrhis folio Podagrariz Rivin, 
248 — Niruri Barbadenſe, folio ovali ſu btus glauco, 
pediculis florum breviſſimis. 


Qq 2 


249 Startio Virginianus, arboreſcens, Atriplicis fo- 


II. Some farther Remarks on P. Souciet's Diſſr- 


—ͤ—ü—ꝓ ——' meer Cn 


good Friend, having gotten the Florence Edition of 


will bring the Argonautict Expedition full as low as 
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lio, Par. Bat. 225. 
250 Sherardia Teucrii folio flore nn Pailant 
Diſc: p. 49. 
Verbena folio ſubrotundo, ſerrato; flore Czruleo, 
Sloan. 2 Vol. 1. p- 171. . 107. 2— 


rations againſt Sir Iſaac 'Newtoh's Chrono- | 
ey, by Edmund Halley, L. L. D. Aſtron. Reg. 
In a Letter 0 Dr. Jari col. Med. We 8 . K. Soc, 


8 IR, 3 ö 

HEN 1 gave you my „er * oats 
on P. Souciet's Diſſertations againſt Sir ſaxc 
Newton's Chronology, 1 was oblig'd to take what 
he was pleas d to give us out oF Hipparchus s Com- 
ment on Aratus, not having then that Author 
himfelf by me. Since then, by the favour of a very 


Hipparchus, Anno 1567, I find an Argument very 
much ad Hominem, which the R. P. muſt confeſs 


Sir Tſaac Newton makes it. | 
P. Souciet in his fifth Diſſertation, Page 119, 120 
finds out a Star of the firſt Magnitude, cloſe ad- 
joyning to that we now call the firſt Star of Aries, 
as it is in the Catalogue of Ptolemy, where it is ſaid 
to be in the Zorn of Aries, and not in the Ear. This 
Star the R. P. ſuppoſes long fince to have diſappear- 
ed ; but that being of old very conſiderable, it was 
from this firſt Star of Aries, the Zodiack began, 
tho' 


( 297 ) 


begin as Sir //aac does, with the aforeſaid Star in 
the Ear or Horn; which Hipparchus, in the laſt 
and 54th Page, tells us, in his time follow'd the E- 
quinoctial Colure the -207h part of an Hour: And 
ſuppoſing the Star that has diſappeared, to have been 
at that time preciſely on the Colure, it muſt differ 


but 45 Minutes of Right Aſcenſion therefrom : But 


how. he comes to make the difference of Longitude 
40 Minutes no way appears, and is gratis dictum. 
In Page 49 of the ſaid Horence-· Edition, Hipparchus, 
treating of the riſing and ſetting of the Conſtellations, 


tells us, that that of Aries began to riſe with 18: 


Degree s of P iſces in the Ecliptic, and Was wholly ri- 
ſen with the 247% Degree of Aries, whilſt the Zodiack 


paſt the Meridian from 23 + Degrees of Sagzttary to 
14 Degrees of Capricorn : And again (Page 52) he 


| fays, that the Conſtellation of Aries began to ſet 


with the 29th Degree of Piſces, and was wholly ſet 
with the 267% Degree of Aries, whilſt the Zodiack paſt 

the Meridian from 29 Degrees of Gemini to 29 De- 
orees of Cancer, He tells us alſo that it was the 


very ſame Star that both roſe and ſet firſt in that 


Conſtellation, calling it 5 4 * bein nods, Page 49: 


And again, Page 52 tis named 6 ty 2075 e rocir Or 
That in the Fore-feet of the aag. 
This certainly is the Star P. Souciet would place on 


the Equinoctial Colure, and makes it long ſince to 
have diſappeared ; without enquiring whether. the a. 


| lorelaid Data were not abundantly ſufficient to deter- 
mine its place in the Zodiack at that time ; and with- 


out regard to the odd uncouth Poſture he mult ſuppoſe 


the Conſtellation of Aries to be in, when he makes 


one or both of the Fore-icet ſo near to, and above 


the Horn or Ear. : 
Hip- 
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Hipparchus-expreſsly ſays, that it roſe when 23 
Degrees of Sagittary was on the Meridian, ang 
ſet when 29 Degrees of Gemini paſt it; and ta. 


king the middle between thoſe Points, it is plain, 
that it culminated with about 26 Degrees of Piſces, 
and that it had North Declination; the Exceſs above 
180 Degrees ſhewing that the Aſcenſional Difference 
Was about 2 3 Degrees. But to give the Argument 
its full Scope, the Right Aſcenſion of 23 + of Sa. 
gittary (allowing Flipparchus his Obliquity 239 51! 
20/0 will be found 262? 54. And that of 29 De. 
grees of Gemini will be 38? 54': So that this Star 
was above the Horizon (in the Latitude of 36 De- 
grees North; to which Hipparchus has adapted his 
Calculation) 12 Hours 24 Minutes or 186 Degrees; 
whence the Right Aſcenſion of the Star is juſtly 
concluded 355 Degrees 54 Minutes; and its Aſcen- 
ſional Difference precifely 3 Degrees; which in that 
Latitude makes its Declination 4 Degrees 7 Minutes 
North. We have therefore gotten both the Right A. 
ſcenſion and Declination of this ſuppoſed firſt Star of A. 
ries. = 
Let us now ſee what Longitude and Latitude re. 
ſults from the aforeſaid Right Aſcenſion with 4 De- 
grees 7 Minutes North Declination, aſſuming the Ob. 
liquity with Hipparchus, to have been 239 51/ 20%; 
and we ſhall by a juſt Computation, find the Star at 
that time to have been in 279 53' of Piſces, with 
52 24! North Latitude, which therefore was reckoned = 
the place of the Star at that time by Hipparchus. 
Add 2 4o!, for 265 Years between Hipparchus and 
Ptolemy, and we ſhall have its place, in Ptolemys 
Account, Aries od 33/, with 5% 24' North Latitude. 
But the 224 Star of Piſces in Ptolemys Catalogue has 
the ſame Longitude and Latitude, with ſufficient * 
at; 
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actneſs, viz. Aries c 4c, with North Latitude 55 
20%, and is Media trium in Lino Boreo Piſcium ( Baye- 
570. Hence it cannot be doubted but that this Star 


which P. Souciet takes to have been once a Star of 


the firſt Magnitude, was no other than the ſaid 2275 
of Piſces, which in the Britiſb Catalogue, fitted to 


North Latitude 5® 21. : Se 
How FHipparchus came to reckon this Star to be in 


the Fore foot of Aries, does not at preſent appear ; 


but it is not unlikely that theſe Commentaries of 


is upon Aratus were written ſome time before he ſet 


about making his Catalogue of the fixt Stars ; when he 


might change his Opinion, and replace it in the Line 


of the Fiſhes, to which it ſeems more properly to be- 
hg. - wu fn One NTT 


Be that as it will, we will for once, ſuppoſe with 


P. Souciet, this Star to have been in the beginning of 


the Zodiack, or of the Conſtellation of Aries, and 


that at the time of the firſt fixing the Colures, that of 
the Vernal Equinox paſt x5 Degrees in Conſequence 


tic that was then the beginning of the Zodiack. Now 
37 * Degrees, at 50 Seconds per Annum, gives 2700 
Years ; from which deduQting 1690, we ſhall, have 
1010 Years before Chriſt. But this Star having 
5* 21' North Latitude, the Colure, when it paſt 
over it, interſected the Ecliptick in 29 29/ leſs Lon- 
guude, which gives the time 168 Years later, or but 
042 Years before Chriſt. So that malgre cette grande 
decouvèrte, the new Syſtem of Chronology is ſo far 
from being refuted, that it ſeems to be very much 


Con- 


— — ä — 


the Year 1690, is put down in Aries 220 2911 with 


thereof. Now anno ineunte 1690, this Star being in 
Aries 229 29/3 if we add thereto 15 Degrees, we 
ſhall have Taurus 7 29“; for the Point in the Eclip- 
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confirmed thereby, at leaſt in the Opinion of the 
|” WTO KS PO bf 
1 Qhave aſſumed the Latitude to which Hipparchus 
might have adapted his Calculations, to be 36 De- 
grees; becauſe 1 find in Page 14. of the aforeſaid Edi- 
tion that he makes the longeſt Tropical Day 14 h. 
300: And in Page 29, he tells us, that the Southern 
Star in the left Foot of Bootes (v Bayero) having 279 | 
20 North Declination, was above the Horizon, 14h. 
57; whenee it follows, that the Latitude muſt be 
362 57. He allo tells us, in the ſame Page 29, that 
this Star ſet when 22? of Capricorn culminated, and 

69 of Taurus aſcended ; repeating the ſame thing in Pag. 4 
39, which leaves no room to ſuſpect that thoſe Numbers 
are not the ſame that Hipparchus had computed. 
J therefore thought it worth while to enquire in 
what Latitude 6 Degrees of Taurus riſes when 22 
Degrees of Capricorn is on the Meridian; and with 
the Obliquity of the Ecliptick, as now we have it, | 
the Latitude reſulting is 35** North; but with the 
Obliquity allowed by Hipparchus, it will be found 
r 
This 1 ſay, only to obviate any Objection that 23 
may be made by P. Souciet to the aforegoing Ar- 
gument; tho it he pleaſe to examine it, he will 
find that an Error of a Degree in the aſſumed 
Latitude, will by no means invalidate the Proof 
here given that this Firſt Star of Aries could be no 
other than the middle Star i» Lino Boreo Piſcium, © 
marked » by Bayer. 5 1 4 
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11 . Boteale; as Jeth at 
ſeveral Times.  . By the Rev. Dr. Langwith, 
Rector, f 'Petworth 7 in Ae eee 
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" AM. b * to find that the Aeon of the laſt 
Meteor are of fo near an Agreement; for I perceive 
there is little difference but what may be owing to the: 
2 place oſ Obſervation: We have had the ſame 
. — N Lights here ſeveral times ſince my laſt; n. | 
cularly, 
Jas, 4. A Luminous Arch which extended it ſelf 
from N. E. to Weſt. The Streams all mov d 
weſtward. Wind N. W. Merc. 29 2 
J. 3. We had ſomething: of the! ane Mien! 
but hardly enough for Obſexeation; - and yet, this 
very Night the Appearanees were more remarkable 
in ſome parts of the Kingdom than thoſe of October 
the eighth. This I was inform'd of by a Perſon of 
Quality in Lancaſbire, ho was pleas d alſo to ſend me 
the enclos d Deſcription and Draught, communica- 
ted to him by a curious Obſerver at Liverpool. '+ 
March 2d. Between 7 and 8, there was an Arch 
upon a black Baſis as before, extending it ſelf from 
N. E. to W. It's height variable, Pyramidal Streams 
of Greeniſh Light moving Weſtward. About a quar- 
ter paſt 8, there ſhot- up from the Weſt a Stream of 
pale Flame: colour > ws 6 or / Degrees broad: It 
_”_ 12 over 1 Beiden, and 5 the Meridian a- 
. Rr . bout 


| 
* 4 


wb 


bout 19 Degrees to the North of our Zenith, deſcended 
as low as the Tail of Urſa- Major which it left a little 


to the South. It continu'd thus for ſome Minutez 


aud then gradually vaniſh fl 1 Ming North, Merc: about 


al "March 34 The Appearances this Night were ſo ex- 
traerdinary, that · bey wou 'd require a long deſcrip- 
tion: But 1 ſhall chiefly take Notice oft ſucn Particulars 
as differ d from thoſe of October 8. 

1 That inſtead of one Luminous Arch in the North, 
here were two and fometimes three one above ano- 
ther. They were diſtin enough from each other in 
their upper parts, but blended together towards the 
— which they generally cut about N. E. and N. 


V. but ſometimes varied conſiderably from theſe 
Points 


The fame. Obſervation / may be apply'd. to the 
| heights, for they were alſo variable; and in parti- 
cular, the inner edpe of: the lowermoſt Arcli was at 
ſometimes about 6 Degrees above the ** at oben, 
Con ſiderably more or leſs. 
I ſuppoſe this extroardinary Appearance was 5-owing 
to ſeveral diſtin Collections of Luminous Vapours, 
which were either at different heights from the Teeth, 
or different diſtances from the Eye. 
ay, Several of the more permanent Streams were 
bent, at times, into irregular Arches of different Cur- 
vatures and Poſitions. 


Some of them held pretty near the ſame ſhape 


7 till they 'vaniſh'd, others went off moſt com- 
monly in Taugents to ſome part of the former Curves. 


3dl,-The Flaſhing Streams from the Eaft ſometimes 
met with thoſe from the Weſt, and ſo form'd continu d 
Arches, of a pale colour, which quickly broke and va- 


nidh'd. No — 9 follow d upon the mixture of theſe 
Streams. q4thh, 
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1705 The Streams of this kind mov d moſtly South- 
FT ut not to any certain Point; for they were in- 


clin'd to the Hoxixon at all D rees between 5,,or leſs, 
and 90. Are Faerie. ſuch” a drag e irre- 
gularity in theil Motions as can hardly de deſeribd, 
for the Places from whence the Flaſhings Were directed 
ſeem d to vary every Moment. 

As to the mort ſteady Pyramidal Streams, they 
generally mov d Weſtward and tho: ſome of them, at 
times, ſeem d to ſtand ſtill. ar even mode backward; yet 
Iam apt pt ta believe, this irregularity: was only Apparent. 
3 A little aſter the beginning of this Meteor 
there was a faint ruddineſs in the Sky towards N. E. 
and N. V but when it was in its greateſt perfection, 
towards 14 o Clock] I ſaw none of the Priſmatick 
Colours, tho? the Air was: then full as light as 1 
have ever known it theſe Occaſions. This 
helps to conſirm me in the Opinion that the Priſma- 
tick Colours in theſe. Meteors were owing to the Sun. 


Theſe Appearances began early in the Evening, and 
held, as I am inform d, for a good part of the ' Night. 
Wind N. Weſterly, Merc. above 30. 


I am told thy theſe Meteors are much more com- 
mon in the North of England than here, and that they 
go by the Name of Streamers, Merry Dancers or Petty 
Dancers. They alſo pretend to foretel the Weather 
by them, and oy, ths when the Streamers are green, 
they betoken Wet Stormy Weather; but when they are 
yellow, it will be Clear and Dry. | 


p. S. I don't know whether it is worth while to ac- 


quaint you, that Ariftotle has given an imperfet 
Account of ſome of theſe Meteors. 


- "1-6, Gs. 
3 5 B. Lanewith. 
Rr 2 IV. An 


„„ — SS, vw A. Er er oo 


IV. The Deſcription of an Aurora Borealis men. 
i iſtjin d in the foregoing Letter. 


My LORD, _ * et LT Qt 21 

A Bout Seven o Clock at Night I was told that 
ke Meteor call d by our Sailors, Merry Dancers, 
was viſible; and very bright. Harisg Wen feveral be- 
fore, but had no opportunity of being particular in 
my Obſervation, I went out into the open Air, clear of 
Houſes, that I might have a better view all round 
the Horizon ; from whoſe Northern part aroſe 
| ſeveral Streams of Light; as if from behind a black 
Cloud. They were very many, and I believe, there 
was no poſlibility of numbering them, their Motion 
being ſo quick, ſhooting upwards to the Zenith with 
_ a Motion not be follow'd by the Eye. They had al- 
ſo another Motion which ſeemed to be ſide- ways, 
their higher Ends terminating ſometimes in a fharp 
Point, ſometimes in two or three Points; they ap. 
peared from the Nortb- Weſt to North. Eaſt; but were 
brighteſt in the North. Their Colour was pale like 
that of Jupiter through a Teleſcope, but not near ſo 
bright. Moſt of em reach d the Zenith, where mix- 
ing with one another, they whisk'd round and formd 
an Appearance like the curling Flame of a Glaſs-Houſe- 
Fire; they had a very irregular Motion, ſometimes 
turning inwards, ſometimes outwards, like the Pen- 
dulum-Spring of a Watch. This circular Light was 
the brighteſt, and ſeem'd to occupy near ten Degrees 
of the higheſt' part of the Hemiſphere : Several 
Strokes of Light ſeem'd to dart from it to the buds 
| ut 
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but died beſore they got any conſiderable diſtance. In 


the Weſt, I ſaw two ſmall long Clouds, which interpoſed 
bet wixt me and the light Streams; which I ſaw a- 


bove the Clouds, and betwixt them, which convinc'd 


me that this Light (whatever it be) is far above them. 
I have drawn a Scheme of the whole Horizon, as it 


_ appear'd to me. (See the Figure.) „That bright Star is 
Jupiter, whoſe Place then was 17“ in Aries, and was 
gueſs about 20% high. Some 


about South-Weſt, I 
of the brighteſt Stars in Taurus, Orion, and Aries ap- 
pear d South and South Eaſt; but I have not placed 


[thiol but by guels. 


"M did 1 not es 


7 am, &. 


v. 4 u 


| Kent, to Sir Hans Sloane, Baronet, concern- 


ing a Shock of an Caving ans fe. in that - 


0 ator, En 
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had an Information brought to me Yeſterday, « on 
purpoſe to be communicated to your Society ; 
'twas, that the Earthquake was felt very ſenſibly at a 
Farm on a Hill called Skeat- Hill, which is at the Weſt 


End of — belonging to Percival Hart, 
Eſq; 


Tn this ſtate 1 left it: But was 
told by one that ſaw it after Ten o Clock, that the 
3 Light in the Zenith appeared of ſeveral Co- 
„ fours, as, blue, green, Velo, and n But that 


from the Reverend Mr. Edmund 
Barrel, Rector of Sutton near Dartford in 


U 
Eſq; about 8 Miles South-Weſt from Dartford: And 
the fame Morning a Piece of Ground, in a Meadow 
In Farningham, about five Miles South of Dartford, 
fell in, fo as leave a Pit about 8 or 10 Feet over 
and near as deep; and being on the ſame level with 
the River, it was (when ſeen chat Morning) fill'd with 
Water, within 3 or 4 feet of the Top; tho that Spot 
of Ground, was ſuppoſed to have been as ſound as 
any about it, Carts having many times gone over 
that very place. I thought it not improper to trouble 
you with this, ſuppoſing, that the Curious, will 
de pleas'd to hear how far the Shock of the Earthquake = 
was felt. ns T %%% el” 


P. S. In my Letter about Miſſelto, I mentioned 
a viſible Proof, that there always was a germinating 
Principle in the Seeds of this Plant, whenever the 
Berries remained on their Boughs till May. The Birds 
do not often permit any ſuch to be found; but 
as I have formerly obſerved this, fo J have met with 
ſome this Year, whereof I have herewith ſent you a 
Specimen ; wherein you will find both old ripe Berries 
and young green Ones, on the ſame Stalks; and in 
the old you may ſee (even through their Skin) the 
little Germen putting forth its Head from the Seed or 
Kernel. I have likewiſe formerly had a Suſpicion that 
the Plants of Miſſelto are ſome Male, ſome Female: 
I am now further perſwaded, that it may be ſo; and 
if this be confirmed by my future enquiries T will 
make bold to give you an Account of it. 


I am, &c. 


y L 4 Serie If Sabres Fire, bers 
in the fame County; communicated in a Ler- 
ter to Dr. urin, by Robert on M D. coll. 
e * * = | : 


8 1 R, 
Here ſend.” As you- delved, tha beſt Am can of 


a Species of ſubterraneous Fire, which was firſt taken 
notice of on the ſecond of Auguſt laſt; in a Marſby-Field 
ſituated in the Pariſh of Eliax- lil, about ten or twelve 
Miles South Weſt of ä in the County of 
Ten. 8 
This Fire began on the ſide of a little Brook near 
the Water, and continud to burn along its Bank, 
without ſpreading much for ſome Days. Afterwards 
it appeared on the other ſide, and extended it ſelf the 
ſpace of ſome Acres over the Field, conſuming all 
the Earth, where ir burat, into red Aſhes quite down 
to the Springs; which in moſt places lay four Feet 
or more deep. On the twenty fourth of September I 
went to ſee it, and found it had conſumed, as well 
as I coud guels by my Eye, about three Acres of 
Ground. 

| It then burnt in many Places, and ſent forth a great 
Smoak and ſtrong Smell, very like to that of a Brick- 
Kiln. It never flamed but when the Earth was turn'd 
and ſtirred. For ſome ſpace round where it was burn- 
ning, the Ground felt hot, tho the Graſs ſeemed no 
more parch'd than might reaſonably be expected from 
the Dryneſs and Heat of the Seaſon. I cauſed it to 
be turn d up in ſeveral Places, and found the Earth hot 
and 
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| and wet near four Feet deep, and much hotter about 
two feet than near the Surface. 
When this Earth was expoſed to o the Air, tho it was 
very moiſt and not hotter than you might * bear 
with your Hand, the Heat increas d ſo faſt, that in a 
few Minutes it was all over on Fire, like Phoſphorus 
made with A om and Flower. 
The Soil of the Field is of the ame nature with 
that they make the Turf of in Holland; the Surface 
of it is always wet, except in extream dry Seaſons. 
This Vear it was ſomewhat more parched and reg 
than uſual. | 

I believe, from what has bens Misst it is not 
more difficult to account for this Fire; than for 
thoſe Fires which often happen in Hay-ricks when 
Hay | is ſtacked before it is en made. N 


Pas. L ſend you x Piece of the Earth, and ae of 
the Aſhes. I ſhould have mentioned, that I took 
ſeveral Pieces of the Earth, before I was able to 
| bring one away, becauſe of its firing; one piece, 
in particular, I gave to my Servant, which firing 
in his Pocket, had almoſt burnt its "y out before | 
it was nnn 
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VII. 4s Account of ſome Experiments on the Ef- 
fetts of the Poiſon of the Rattle Snake. By 
Captain Hall. Communicated by Sir Hans 
Sloane, Bar. Med. Reg c. e 


| N South Car olina on the Ioth of May, Anno 1710, | 
having got a fine healthful Rattle-Snake about four 
feet long, I perſwaded three or four Gentlemen, and 
one Mr. X:dwell a Surgeon, to aſſiſt me in making 
ſome Experiments on the Effects of its Poiſon. 
We got three Curr-Dogs, the biggeſt not larger than 
2 common Harrier, and the leaſt about the bigneſs 
of the largeſt ſizd Lap-Dog, all of them ſmooth hair- 


The Snake being ty'd and pinn'd down to a Graſs- 
plat, we took the largeſt of them, which was a white 
one, and having tied a Chord round his Neck, ſo that 
it ſhould not ſtrangle him, another Perſon held one 
end while 1 held the other; the length was not 
more than four Yards each way from the Dog. 
Immediately on our bringing the Dog over the 
Snake, the Snake raiſed himſelf near two feet, and 
bit the Dog as he was jumping; the Dog yelpt, by 
which I perceived he was bitten; and upon it I pull'd 
him to me, as faſt as I could, and perceived his Eyes 
fixt, his Tongue between his Teeth, which were clo- 
ſed, his Lips ſo drawn up as to leave his Teeth and 
Gums bare : In ſhort, he was quite Dead in a quarter 
of a Minute; but one Perſon (beſide my ſelf) was 
of Opinion it was in half that time: The firſt 
was the Opinion of the 5 who were * or 
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(ix; but 1 believe, none of them ſo much uſed to mea- 
ſure time as the Gentleman and I were, from our 
conſtant making uſe of the half Minute, and quarter 
Minute Glaſs at Sea. We could not fee where the 
Dog was bitten, nor any Blood: Upon which we or- 
dered ſome hot Water to ſcald the Hair off; when 
we could find but one Puncture, - which look'd of 2 
bluiſh Green a little round it; it was juſt between his 
fore Leg, and his Breaſt ; where (when the Legs are 
_ diſtended) the Hair is much thinner than in ſome 
other places. FFF 
HFalf an Hour after the firſt Bite we took a ſecond 
Dog, which was ſomewhat lefs, of a Liver-Colour, 
and in like manner brought him over the Snake, 
which in a very little time bit his Ear, ſo that we 
all ſaw it; he yelpt very much, and ſoon ſhew'd the 
| ſigns of being very ſick, holding that Ear that was bit 
uppermoſt. He reel'd and ſtagger d about for ſome 
time; then he fell down, and ſtruggld as if Conyul- 
ſed, and for two or three times got up, each time wag- 
ging his Tail, tho' ſlowly, and attempting to follow a 
Negro-Boy, who uſed to make much of him. We put 
him into a Cloſet, and order d the Boy to look after 
About an Hour after the ſecond was bitten, we 
took the third Dog in like manner : The Snake bit 
him oa the right ſide of the Belly, about two Inches 
behind the long Ribs; for we ſaw he had drawn 
Blood there. The Dog at firſt, I mean for about a 
Minute, ſeem'd not to be hurt; ſo we let him go, 
being one we could get again when we pleaſed. For 
that Day we put up the Snake, imagining his Poiſon 
was very near, if not quite expended. 
In a little time after, which was juſt two Hours af- 
ter the ſecond Dog was bit, the Boy told us he was dead. 


About 
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About an Hour after I perſwaded Mr. Tidwell to open 
him, and I was in no ſmall haſte to examine the Heart, 
where I perſwaded my ſelf, I ſhould diſcover ſome- 
thing extraordinary; but could not perceive any re- 


markable Difference between that and many others 
Mr. Kidwell laid open the Skull, and was of Opinion, 


had ever ſeen 3. and he told me a little while after, 
that the Blood turn'd very black. 5 


Dog which was bitten; but the next morning the 
Woman who own'd him came to me, complaining of 
my Cruelty for killing her Dog. She did not know 
when he died, but faid ſhe ſaw him at ſeven that 
Evening, which was about 3 hours after he was bit; 


None of theſe Dogs were ſwoln before they died · 

On the Saturday following, which was the 14th, we 
got two Dogs both as big as common Bull-Dogs. 
The firſt 


Qures in his Thi 
was drawn. This Dog did not ſwell for four hours 


| bury'd. 


firſt, on the out ſide of his Thigh, where we per- 
ceived the Blood at two places: He ſoon ſicken d, 


and died in four Minutes. 


8 2 


We 


and that he was ſo ſick he could ſcarce wagg his Tail. 


Thad ſeen, where there was no Poiſon in the Caſe. 


that the Brain was more red and ſwoln than any he 


For that Day we heard no more of the third 


Dog, which he bit on the Inſide of his left 
Thigh, died in half a minute exactly, in the Opinion 
of two Gentlemen, who kept their Watches in their 
hands all the while: There were two very ſmall Pun- 
gh, which lookt livid, tho' no Blood 


after he was dead. Ilaw him, and order d him to be 


The ſecond Dog was bit about an Hour after the 


and I was at a loſs to try any further Experiments 
for a long time, for want of pro 
and Cats were not to be * 


wards. 


4 hos * 


We thought his Poiſon was not ſpent; ſo we got a 
Cat (for we could get no more Dogs) which he bit 
about an hour after, though I can't ſay where. The 
Cat was very ſick, and we putherupin a Cloſet: By 
ſome means the Cat was let out in leſs than an Hour 
and a half after ſhe was bitten. The next Morning 
early he was found dead in the Garden, and much 
Cola ; ſo that nobody cared to examine or ſearch 


where ſhe was bit. 


About a quarter of an Hour aſter he had bitten the 


Cat, he bit a Hen twice: The Hen ſeem'd very ſick 
and drooping, and could not, or did not fly up to her 
| uſual place of Rooſt among the reſt that Night; but 
the next Day ſhe ſeem'd very 
ſo till Evening, when I orderd her to be Killed, 
and her Fearhers ſcalded off : 
| ures in her Thigh, and a Scratch on her Breaſt 
over the Craw, all which lookt livid. 


well, and continued 


There were 2 Pun- 


About a Week after, having got a large Bull-Frog, 


we brought that over him as uſual : He bit it with 
much force; fo that he ſeem d to faſten for a ſmall 
ſpace. 
abouts. In leſs than a quarter of an Hour he bit a 
Chicken, which was harchr the Feburary before, that 


The Frog died in two minutes or there- 


died in 3 minutes; I cant ſay where it was bit, 


per Subjects. Dogs 
for the good Wo- 
men, whoſe Dogs had been killed, exclaimed ſo 


much, that I durſt not meddle with one alter- 


About the Middle of June I took him out ac- 
cording to Cuſtom, and having got a common 


black Snake, not of the of Viper-kind, about two 
and a half or near three Feet long, in good Health, 


* 
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juſt taken; T put them both together, and irritated them 
— that they bit each other, and I perceived the 
black Snake had drawn Blood of the Ratrle-Snake be- 
fore I took them aſunder. 
In leſs than 8 Minutes the black Snake was dead, and 
I could not 9 the Rattle Snake at all the worſe 
or ſiek. | 
On the laſt Day of Fune, being Friday y, I took him - 
out to try, whether if he bit himſelf, it would not | 
prove mortal to him. I hang d him ſo, that he was 
not above, half his Length on the Ground ; and with iſ 
two Needles at the End of a Stick, one to prick, the _ 
other to ſcratch, irritated him ſo much that he foon © 1 
bit himſelf, after having attempted to bite the Stick 
many times. I then let him dowr, and he was quite = 
dead in 8 minutes or thereabouts, val am Jure i it did tet.. 
not exceed 2 Minutes. . | 
A Gentleman perſwaded me to cut the Snake i in five 
Pieces which he gave to a Hog, the Head-part firſt, 
in Sight of many of us. The Hog eat vp all the Snake, oy 
and 10 or 12 Days afterwards I aw rhe ſame Hog a- \ 
live and in Health. . 
This was no more than 1 had ſeen before ; but 
doubted there might be a Miſtake, as that they —_ - l 
taken ſome other Snake for a Rattle-Snake : For being 1 
at the Houſe of Charles Hart Eſq; they ſhew'd me a = 
Snake, which a Negro told me he had kill'd juſt be- 
fore; it was in three pieces, the Head of it proifed 3 into 
the Ground. While I was looking on, a Sow came 
and eat it up very greedily, tho the Negro-man en- 
deavour'd to hinder her, being afraid it would kill her ; 
for ſhe had Pigs following her. 


I never 


about ten Da « b after I ſaw her in very good Health. I 
have heard fifty 


5 harm. 
Gentleman who practiſes Phyſick at Charles Town, 


and who was late of Wadham-College Oxon, a very In- 
genious Man, ſent to me to let me know, he had 


He 


divided into two Potions, each about two Ounces; 


the Thigh, died ſo ſoon (vi. ) in about half a minute, 


without Antimony, down. his Throat ſoon enough to 
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I never heard}ſhe was ſick for i it, tho I inquired ; and 


Relations of the ſame kind, and am told 
that thoſe Hops which feed in the Marſhes will run 
ar the common ſort of Water-Snakes, which are 
ot poiſonous, and will feed on them greedily: And I 
affare you, in Maryland laſt Arguſt was two years I ſaw 
a Hog eat up the Head of a Rattle - Snake juſt cut off, 
and while it was gaſping very dreadfully ; and I was 
told, it was a common thing, and it would do them no 


On the 10th of fone 1723, Mr. T homes Cooper P 


got a fine Rattle-Snake which had been taken not 

above 4 Days, was about three feet and a half long, 
and that he defign'd to try whether he could fave 
ſome of the Dogs after- the Snake ſhould bite them. 
provided a large quantity of Yenice-Treacl# or 
Mithridate, I cant poſitively fay whether, which he 


to one of them he put 4 large quantity of Diaphoretic 
Antimon 


The firſt Dog which the Snake bit on the Inſide of 


that we could not get the Potion, which was that 


expect it could have Effet. 

Above an Hour after, the ſecond Dog was bitten 
by him, and had two Punctures or Holes in the 
fleſhy part of the Inſide of his fore left Leg, which 
did bleed more than any I had ſeen before: We 
immediately got down his Fhroat that Preparation 


with Antimony. He ſoon grew very ſick and ſtrove to 
yomit, 


(yes 5 


vomit; but I think brought up very little, if any; 


be 
froth J at the Mouth and bit at the Graſs, which he tham- 


ped, as if he were mad; and indeed we were all afraid of 
him. We therefore put him into a Room and there 


kept him till next Morning, where I ſaw him as I 
thought recover'd : We throw'd him ſome Meat, which 
he eat, ſo we let him out and he went home. About 2 
Month aſter that, the Dog's Hair came off, and his 
Maſter killed him, being ſo ugly to look at; he told 
me, he lookt like a Leprous Perſon, (that was his very 
Expreſſion ; I never heard this Dog ſwell'd. | 
The third Dog which he bit was a Shaggy Spaniel, 
about an hour and a quarter after the ſecond. He was 
bitten on the foremoſt part of his right Shoulder, as we 
perceived by the Blood. The Dog ſeem'd to bite at 
the place himſelf, and was very ſick for that whole E- 
vening (viz.) about 2 or 3 hours ; but without any means 


or application he recover'd, and I never heard he was 
ick afterwards. # 


VIII. Pele Notabilia in Cerebris trium Epi- | 
ons morruorum obſervata, quibus accedit Hiſ- 
toria de ſubſtantia Cataractæ. Epiſtala 
Domini Waltheri Curieuſi Rhæti, ad Dominum 
Þ F, Woolboule, F F. R. S. &c. 


\U M nice, (ubi per unum derumps Menſem 
dego) Penetiis, cadaveribus ſufficientibus ape- 
riendis nobis fit occaſio, apud virum clariſſimum Sau- 
torinam Pr. Anat, erat Vir 35 Aunorum, temperamenti & 
habittis gracilis, abhinc duobus annis correptus dolore 


grava- 
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gravativo capitis in parte anteriore verſiis frontem, & 
4 D. profeſſoribus multa ac multa re media accepit, 
ſed fruſtra : tranſactis duobus annis Hzmorhagia 
narium Larga contigit, quæ tamen ſponte item 
ceſſavit. Poſt Bzmorhagiam amiſit ſenſum olfato- 
rium, & poſtea correptus ſuit per duos annos Parexyſmis 
Epilepticis ſæpiũs ingruentibus. denies. mortuus 
eſt. 
Secco cranio, vidimus Cerebrum in parte anteriore 
versùs Duram Matrem circa Regionem Crifte Galli, in 
parte dextra durum & calloſum, & arctiſſimè cum 

Meninge durd connexum: in parte Cerebri anterior 
verſũs ſiniſtram partem, inventa fuit extravaſatæ mate- 
riæ ſanguineæ aliqua quantitas, reliqua naturalia. 
2. Araſarcd laborans Mulier 60 annorum vehemen- 
tiſſimis ĩiſque ſpe repetitis acerbiſſimis I»ſultibus cor- 
repta obiit, Secto cranio, invenimus intra Piam Me- 
vingem & Cerebrum, atque in anterioribus Cerebri 
ventriculis magnam ſatis extravaſatz lymphæ quanti- 

tatem, ut eà ventriculi ferme turgidi fuerint. In Ple- 
xibus Choroideis conſpectui ſeſe tradidere plurima 
corpuſcula albicantia, pellucida, ſerum aquoſum ia ſe 
| continentia, variæ magnitudinis; maxima ad magni- 
tudinem ſeminis Carabini majoris accedebant, quæ à 

ma, aliis diſſentientibus, veſiculæ fuere nominata. 
3. Diſſecto Cranio Vetulæ alicujus quæ per multo- 
rum annorum tractum Epilepfie valdè obnoxia erat, 
vidimus intra Piam Matrem & Cerebrum, mediocrem 
Seri extravaſati copiam, in anterioribus autem Cere- 
bri ventriculis tanta talis Seri quantitas fuir, ut crepa- 
turam illorum quaſi minabatur. Plexus Choroidæus in- 
ſtar veri racemi apparebat uterque, veſiculæ inibi plu- 
rimz, rotundæ, pellucidz, & variæ magnitudinis nobis 
viſui ſeſe obtulère, & inſtar elegantiſſimarum appare- 
bant Perlarum. 
2 
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Hiſt. Vetula circiter 50 annorum, dum viveret, ſiſte- 
bat Cataraftam veram in oculo ſiniſtro, Coloris Perlacez, 
magnitudine mediocris, ità tamen ut aliquantiſper 
pluſquàm dimidiam, eamque mediam Pupillæ partem 
occupabat, ſeu meliùs mediam & paulò pluſquàm 
dimidiam partem Pupillæ; colorem perlaceum habere 
repræſentabat, repræſentabat dico, nam vidi maniſeſſè 
eam Cataractam retro Uveam, & in 2dà oculi Came- 
ri eſſe ſuſpicabar. Interrogatus a Santorino, in præ- 
ſentia decem plus minus Medicorum, quid judicium 
meum fit de hac Cataractd, an fit Cuticulæ vel Criſtalli- 
ni vitium? reſpondi, me potius pro Cuticuld habere 
quam pro Criſtallini vitio, attamen id abſolute & indu- 
biè a ffirmare nolle, quoniam ſignum Pathognomonicum 
non datur. Reſpondenti mihi ridere cœpit, quod au- 
deam aliquid de Cuticuld five membranuld ſtatuere, 
perſuaſus enim eſt ipſe, Cl. Leifteri Syſtema 
certum eſſe &c. Mortud diſſedtd, hæc Vetula in 
oculo dicto ſiniſtro nobis de omnibus certiſſima obtu- 
lit: Criſtallinus enim humor erat pellucidus quibuſvis 
inſtitutis experimentis, nec ulla macula aut minima 
obfuſcatione imbutus; erat equidem per totam ipſius 
molem ubique & æqualiter leviſſime, leviſſimè in- 
quam, citrino Colore perſuſus, vix namque aliquid hu- 
jus Citrini Coloris apparebat, in vivis adhuc dum ex- 
iſtente Vetula. Cuticula eadem Libera in nominataà 
Camerà exiſtebat, & non niſi duabus ſubtiliſſimis 
fibrillis Dveæ adhærebat: Cætera erant naturalia, at Pu- 
pilla naturali quoque aliquantulum major reperta ; 
naturaliter ſive à natura, & non preter-naturali- 
ter. Hanc Cataract am, una cum partibus vicinis om 
nibus, eo quo inveni ſitu monſtrare, & curioſorum ocu- 
les ſatiare poſſum; cujus ſectioni hac Die 27 Aprilis 
hujus Auni 1727 factæ, reique ita repertæ Teſtes ſunt 
Cl, Dotninus Santorinus & plures alii Medici & Chi- 


rurgi. 
1 IX. Two 
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IX. Two Chirurgical Queſtions, Plated and an. 
ſwered by John Douglas, Surgeon, F. R. Ss. 


Q. I. Hether it is not poſſible in ſome Mea- 
oY ſure to relieve thoſe Perfons (who 
by reaſon of their great Age, bad Habit of Body, 
Oc. cannot ſubmit to any of the great Opera- 

tions for the Stone with tolerable. hopes of 


Succeſs) by making an Artificial Fiſtula in the 
A 5 


A. That a great many Patients offer, both young 
and old, who are afflicted with the Stone in the 
Bladder, whom we cannot with any tolerable hopes 
of Succeſs, adviſe to ſubmit to the great Ope- 
rations for the Stone, daily Experience ſhews. It is 
inhuman to cut them, and ſhews a very great Imper- 
fection in our Art, to ſay we can give them no Re- 
lief. Is there no Medium yet found out between li- 
ving in extream Mifery and ſubmitting to a deſperate 
Operation? Yes; Thomas Fienus about 125 Years 
ago, propoſed a Palliative Cure for ſuch Patients, 
where a radicative Cure could not be expected; an 
Operation which may be performed with fafety on 
the moſt Ancient; the Wound is ſo ſmall, and the 
Parts cut of ſo little conſequence to Life. An Opera- 
tion by which we can prevent or alleviate the moſt 
lamentable Effects of the Stone, viz. The total ſup- 
preſſion of Urine and the cutting Pains they endure in, 
and after making Water, Cc. yet this Operation has 
been as little minded all this while by the — 
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Lithotomiſts, as Roſſet's moſt excellent Treatiſe before 
introduced the Hypogaſtrick Section in 1719. Tho' . 


I admire Fienus's defign in making this Fiftala, yet 
I can by no means approve of his way of doing it. 
It ought to be performed thus: Place the Patient 
as in Marianus's Operation ; paſs a Staff into the 
Bladder, then cut the Skin and Fat until you lay that 
Part of the Urethra bare, which reaches from the 
proſtate Gland to the Cavernous Urethra; then make 
2 ſmall Inciſion into it with the point of your Knife; 
then withdraw the Staff, and paſs a ſmall flexible Ca. 
nula into the Wound of the Urethra ; then dreſs the 
Wound S. A. extract the Canula, clean it and intro- 


% 


duce it again every Dreſſing, that ſo you may leave 
a Fiſtula in the room of the Wound. 1 
Through this Fiſtala the Patient himſelf or any 
one about him, may eaſily paſs an Oiled Probe, 
and puſh the Stone back whenever he finds him- 
ſelf attack d with a ſuppreſſion of Urine, or when 
the Stone preſſes hard againſt the Sphincter, when 
endeavouring to make Water, which otherwiſe could 
not be done without the Ceremony of ſending for, 
and ſtaying in miſery till a Surgeon- comes to paſs 
the Catheter, which in ſuch cafes is not always to 
be done, without a great deal of Pain, and ſome- 
times Danger. By this Fiſtula we can alſo very, 
eaſily inject any Liquor that may be thought pro- 
per either to prevent or allay the Inflammation of 
the Bladder, or cleanſe it from the Gravel, or any 
other ſort of filth that may collect there, by which 
the increale of the Stone will be prevented, ce. 
In Females all thoſe advantages are obtainꝰd by the na- 
tural ſtraitneſs and ſhortneſs of the Urethra, whence 
they never ſuffer the tenth part that Males do; which is 
an inconteſtable evidence that when the Paſſage mo 
Tt 2 the 
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the Bladders of Males is made as ſtreight and near as 
ſhort (as is done by the forementioned Fiſtula) they 
will reap the ſame advantages by it. 
Therefore Artificial Fiſtulas in the Perinæum ought 
to be made ſor thoſe who by reaſon of their great 
Age, and bad Habit of Body, Sc. cannot undergo 
any of the great Operations for the Stone, with any 
hopes of Succeſs. N 


Q. 2. Whether it is not poſſible to dilate the artifi- 
ficial Fiſtula in the Perinzum of Males, and the 
 Urethra of Females with Spunge or Gentian- 
Tents gradually increaſed for ſome time to ſuch a 
width, that we may eaſily paſs a pair of Forceps 
into the Bladder, with which the Stone when 
ſmall may be extracted, and when large, or of an 
irregular Figure, broke, and the pieces extracted 
gradually and at different times, when they can- 
not be extracted at once, without fatiguing the 
// - ... ( ( 


A. To prove that both theſe Fiſtulas may be dila- 
ted to a ſufficient. bigneſs by the means propoſed, (eſ- 
pecially, if the parts are frequently bathed in a Semi- 
cupium or otherwiſe, as the Operator ſhall think pro- 
per, and ſome warm Oyl injected into the Fiſtula e- 
very time the Tent is changed, (the better to ſupple 

and relax the parts,) I ſhall only make uſe of three 
Arguments, viz- One from common Experience in 
Analogous Caſes; Another from the Operations of 
Nature on the ſame Parts; And the third from In- 
ſtances of this Operation being perform'd after the 
Method I propoſe. 1/7, Common Experience ſhews 
to what a great width Fiſtulas in all other parts of 
the Body, tho' very ſmall at firſt, may be dilated 
by Spunge or Gentian-Tents. 24h, Nature 3 
with- 


ON 
without any Art has frequently perform'd this Ope- 
ration on both Sexes ; in Males who have been cut for 
the Stone after the old way, and had Fiftula's remain. 
ed in Perineo. It is often found that ſome confide- 
rable time afterwards, Stones of no ſmall ſize have 
appeared which had made their way thro the Sphincter 
of the Bladder into the Membranous Urethra, and ſtuck 
near the Orifice of the Fiſtula, whence they were ea- 
ſily and ſafely extracted. I ſaw a Stone lately as big 
as 2 Pullet's Egg that was expelled from the Bladder 
of a young Woman without any help, as her Phyti- 
cian aſſured me, and ſhe had no inconveniency after- 
wards, which certainly would have happen'd if it had 
been extracted after the common violent Method. 
In the laſt Philoſophical Tranſation, Dr. Beard of 

Worceſter gives an Account of a yet larger Stone, 
that paſſed aſter the ſame manner, but ſhe had the 
common inconveniency afterwards, viz- an Inconti- 
nency of Urine, which was owing more to the rough- 
neſs than the bigneſs of the Stone, which had lace- 
rated the Parts as in the common Operation, which 
might have been prevented had ſhe been aſſiſted in 
time as . we or On 

 3dly. Monſ. Collet in his Traite de la Taille, gives an 
Account of a Gentleman on whom he perform'd this 
Operation three different times, and extracted in all 
ten Stones. His Words are as follow : :- WE 


 Enfin, Monſ. Uſſon etant hors de danger & ſa playe 
prete a ſe cicatriſer, prevoyakt bien ce qui pourroit arriver 
dans la Suite, je lui conſeillai de tenir ſa playe ouverte, 
pour y entretenir ſeulement une petite Canule, Jui dans 
Poccaſion donneroit une entiere liberté de faire Injection 
pour nettoyer la Veſſie de toutes les Immondices & pour 
Ja on put enlever les nouvelles Pierres qui pourrotent ſe 
former. Il prit ce parti, & il ſe trouva bien durant 
cin- 


FE ( 322 ) 
cinque Annes, quil a Vecu depuis avec afſez de Sante 
Mais a trois differents repriſes, je me ſuis vd Oblige te 
lui tirer juſqua dix autres pierres qui / etoient formees 
dans laVeſſie : une petite Tente d eponge preparee miſe pen · 
' Want quelques heures dans la Fiſtule d la place de la Canule 

me facilitoit I Entree d une tres petite tennette. Monſ. 
Uſſon 5'habilleit dans ce Moment & il ſortoit pour aller 
| par tout ou ſes Aﬀaires Pappellojent. 75 


I know a Gentleman that now keeps a Fiſtula in Pe- 
_ rin&o open for the very ſame reaſos. 
Since then it is evident that Fiſtalas in all parts of 
the Body are dilatable to a great width, fince Nature 
is often able of her ſelf to dilate the very parts in diſ- 
pute, to a very extraordinary Degree; and fince 
this very Operation I here propoſe has been ſuc- 
 ceſsfully performed three times on the ſame Perſon, 
Therefore Artificial Fiſtulas in Males and the Ure. 
thra of Females may be dilated ſo as to extract any 
Stone without cutting the Body of the Bladder, or 
„C Tm Sh 
N. B. This Operation will appear much leſs ſurpri- 
Zing, if we conſider, that it is only dilating the Sphin- 
cter of the Bladder, &c. in a different manner from 
that daily done in Marianus s Operation, z. e. By this 
Method the Parts are dilated gently and gradually, af 
ter being well bath'd and anointed, the better to relax 
them. Whereas in Marianus's Operation they are di- 
lated quickly and violently, and then the Stone, be it 
of what Largeneſs or Figure ſoever, is torcibly drawn 
out immediately; whence Contuſions, Lacerations, 
Hzmorrhages, Inflammations, Mortifications, Sc. 


X. 
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X. The Concluſion of Dr. Deſagulier ? Account 
of Mr. Hales's Vegetable Staticks. 
— N — hind cit 
CH AP. VII Of Vegetation. 
R Author in this Chapter applies his ſeveral 
Experiments, and Concluſions drawn from 
them, to Vegetation; and ſhews chiefly the follow- 
ing Things, viz. That Vegetables are compos'd of 
Sulphur, volatile Salt, Water, Earth and Air. 
That in Nutrition the Sum of the attracting Powers 
of thoſe Subſtances is ſuperior to the Sum of the 
repellent ; and as the watry Vehicle flies off, the Parts 
harden. !!!! got 
That Oil, which is made up of Sulphur and Air, 
abounds in Seeds for their better preſervation.” 
That in cold Countries, where thoſe Principles are 
not ſo firmly united, ſmall Wines, ſuch as Rheni ſb, 
moſt eaſily yield their Tartar (which by Experiments 
appears to contain Oil and Air;) but generous Wines, 
ſuch as Madera, having thoſe Principles more firmly 
united, will bear a great degree of Heat before they 
part with them. 5 2 a 
That the uſe of the Leaves of Trees is to bring 
up Nouriſhment within reach of the Attraction of 
the Fruit, to carry off the redundant watry Fluid ; 
to imbibe Rains and Dews which are impregnated 
with Salt and Sulphur ; as likewiſe to imbibe 
Air, and to be of the ſame uſe to Plants as the Lungs 
are to Animals. ND = 
That Plants which are overſhaded, or too replete 
with Moiſture , cannot ſo well imbibe Air: There- 
fore, tho* they will ſhoot our faſt, and have much 
Wood, they will be more barren in proportion. = 
r, 
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Mr. Hales, by a very ingenious Contrivance, found 
the Degrees of growing in every part of young 
*Shoots, which in their growing extend themſelves 
moſt in the middle, and leaſt towards the top and the 
bottom; the ductile Matter for their growth being 
drawn out in length like melted Glaſs-Tubes, which 
retain a Hollowneſs, thb' drawn out to the ſmal. 
' Teſt Thread. N. B. In ſome Animals there is ſuch 
a tough duftile Subſtance, which hardens when expos'd to 
the Air in ſmall Threads, as in Spiders and Silt- Worms. 
Fe ſhews, that the Pith ſerves to ſupply the dilating 
Moiſture for the tender Shoots ; but that their Figure 
may be oblong, and not round, as the Fruit com- 
monly is, there are tough Diaphragms in the Pith at 
ſmall diſtance from each other, which check the la- 
teral Expanſion ; as alfo horizontal Fibres, which 
ſerve for the ſome purpoſe: And of the ſame ſort is 
the Pith in the large growing Feathers of Birds; which 
is made up of Velicles that can be diſtended length- 
wiſe, but have Sphincters at the ends, to prevent too 
large a lateral Dilatation. — That the Bones of A- 
nimals do not grow at the Joynts (which would pre- 
vent their free Motions) but at the Sympbyſis, viz. 
where the Heads joyn to the Shanks of the Bones — 
Thar there are particular Veilels in Vegetables, as 
well as Animas, appropriated ſo» conveying different 
ſorts of Nutriment; and that wiere a viſcid Sub- 
| Nance is to befurniſhed, the Veſſels are lengthen d, 
and often fetch a compaſs to retard the Velocity of 
the Fluid, which is to be inſpiſſated into an hard Sub- 
ſtance. Thus in hard Stone-Fruits the Umbilical Veſſel 
goes round the Concave of the Stone, and then enters 
the Kernel near its Cone. Ez 
Thea at lait, our Author traces the Vegetation of 
2 Plant, from a Seed to a Tree again producing Seed ; 
a EO which 
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which Account, as it cannot well be contracted, with- 
out leaving out ſomething material ; and as it ſerves to 
ſhew ſome of the excellent uſes of our ingenious Phi- 
loſopher's happy Diſcoveries, I ſhall (to conclude this 
Abſtract) give in the Author's own Words, 


Supported by the Evidence of many of the fore- 
going Experiments, I will now trace the Vegetation 
“ of a Tree, from its firſt ſeminal Plant in the Seed, 
to its full Maturity and Production of other Seeds, 
« without entring into a particular Deſcription of the 
Structure of the Parts of Vegetables ; which has 
* already been done by Dr. Grew and Malpigbi. . 
e ſee by Experiment 56, 57, 58, on diſtilled 
Wheat, Peaſe, and Muſtard-Seed, what a wonderful 
© Proviſion Nature has made, that the Seeds of Plants 
* ſhould be well ſtored with very active Principles; 
« which Principles are there compacted together by 
him, who curiouſly adapts all things to the pur- 
* poſes for which they were intended, with ſuch ajuſt 
** degree of Coheſion, as retains them in that State, 
till the proper Seaſon of Germination : For if they 
were of a more lax Conſtitution, they would too 
** ſoon diſſolve like the other tender Annual Parts of 
plants: And if they were more firmly connected, 
as in the Heart of an Oak, they muſt neceſſarily 
* have been many Years in germinating, tho ſupplied 
'* with Moiſture and Warmth. 
* When a Seed is ſown in the Ground, in a few 
Days it imbibes ſo much Moiſture, as to ſwell with 
very great force; as we ſee in the Experiment on 
** Peaſe in an Iron- Pot. This forcible Swelling of the 
Lobes of the Seed ar, ar, (Fig. 2.) does probably 
* protrude Moiſture and Nouriſhment from the capil- 
lary Veſſels r r, which are called the Seed-Roots, 
| Vu into 
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1 1 the Radicle c z 4 which Radicle, whea it is thus 
+ ſhot ſome length into the Ground, does then im. 
© hibe 3 wi from thence ; add after it has ac- 
* quir d ſufficient Strength, as this tender ductile Root 
is extending from ⁊ to c, it muſt neceſſarily carry 
tei the expanding Seed-Lobes upwards at the ſame time 
that the dilating ſrom z to 4 makes it ſhoot down- 
mars and when the Root is thus far grown, it 
pplies the Plume 4. with Nouriſhmenr; which 
" « there ſwelling and extending, opens the Lobes 


, 
* 


© ground with the Plume i, where thay by. expanding 
© and growing thinner, turn to green Leaves (except 
the Seeds of the Pulſe-kind.;) which Leaves are of 
M * ſuch importance to the yet tender Plume, that it 
* periſhes, or will not thrive if they are pulled, of : 
"2m Which makes it probable, that they do the ſame Of. 
+ fice to the Plume that the Leaves, "adjoining to Ap- 
„ ples, Quinces and other Fruit do to them, viz. they 
draw Sap within the reach of their Attraction, (See 
Exper. 8. and 30.) But when the Plume is ſo far 
advanced in j as to have Branches and ex- 
* panded Leaves to draw up Nouriſhment, then theſe 
* ſupplements] ſeminal Leaves ar,, ar, being of no 
4 farther uſe, do periſh ; not only, becauſe the now- 
grown and more expanded Leaves of the. young 
plant or Tree do ſo overſhade the. ſupplemental 
6 © Leaves, that the former more plentiful Perſpiracion- 
is much abated; and thereby. alſo- their power of 
© attracting Sap fails ; ; but alſo becauſe. the Sap is 
" „ drawn from them by the Leaves; and they being 
* thus deprived of Nouriſhment, do periſh. 
« As the Tree advances in ſtature, the firſt, ſecond, 
o third and fourth Order of the lateral Branches ſhoot 
out, each lower Order being longer than _—_ 1 
* diately 


4A which are at the ſame time raiſed, above- I 


(8 diately above them; not only E the account of 
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© er plenty of Sap, whence ariſes the beautiful para- 
«© bolical Figure of the Trees. 


« riſhment, they periſh : But the Top-Branches being 
expoſed to a free drying Air, they perſpire plenti- 


« when ſuch a Grove of tall Trees is cut down, there 


* Length,becauſe all the Nouriſhment is by the Leaves 


the Branches of a Tree, which uſually making an An- 
thereby beautifully fill up at equal and proper Diſtan- 


* of the Tree, forming thereby as it were a parabolical 
Grove or Thicket ; which ſhading the Arms, the 
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Primogeniture, but alſo becauſe being inſerted in 
larger parts of the Trunk, and nearer the Root, 
they have the advantage of being ſerved with great- 


* 


gut when Trees ſtand thick together in Woods or 
Groves, this their natural Shape is alter d; becauſe 

the lower lateral Branches being much ſhaded, they 
can perſpire little; and therefore drawing little Nou- 


fully; and thereby drawing the Sap to the Top, 
they advance much in height. But vice verſa, if 


be left here and there a fingle Tree, that Tree will 
then ſhoot out lateral Branches; the Leaves oi which 
Branches now perſpiring freely, will attract plenty 

of Sap ; on which account, the Top being deprived 
of its Nouriſhment, it uſually dies. 
And as Trees in a Grove or Wood grow only in 


drawn to the top, moſt of the ſmall lateral ſhadedBran- 
ches in the mean time periſhing for want of Perſpira- 
tion and Nutrition: So the caſe is the very ſame in 


gle of about 45 Degr. with the Stem of the Tree, do 


ces the ſpace between the lower Branches and the top 


{mall lateral Shoots of thoſe Arms uſually periſh for 
want of due perſpiration; and therefore the Arms 
continue naked like the Bodies of Trees in a Grove; 
all the Nouriſhment being drawn up to the tops ot 
Vu 2 the 


it 
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the ſeveral Branches by the Leaves-which are there 
expos d to the warm Sun and free drying Air, where. 
by the Branches of Trees expand much. 
And where the lateral Branches are very vigo- 
rous, ſo as to make ſtrong ſhoots, and attract the 
Nouriſhment plentifully, there the Tree uſually a- 
bates of its height: But where the Tree prevails in 
height, as in Groves, there commonly its lateral 


Branches are ſmalleſt. So that we may look upon a 


Tree as a complicated Engine, which has as many 
diſterent Powers as it has Arms and Branches, each 


drawing from their common Fountain of Life the 
Root: And the whole of each yearly growth of the 


Tree will be proportionable to their attracting Pow- 


ers, and the Quantity of Nouriſhment the Root al- 
 fords. But this attracting Power and Nouriſhment 
will be more or leſs, according to the different Ages 
of the Tree, and the more or leſs kindly Seaſons of 
ww: RD Le» ASD 5 
And the proportional growrh of their lateral and 
Top-Branhes in relation to each other, will much 


depend on the diflerence of their ſeveral attracting 
powers. If the Perſpiration and Attraction of the 


lateral Branches is little or nothing, as in Woods and 


Groves, then the Top- Branches will mightily pre- 
vail; but when in a free open Air the Perſpiration 
and Attraction of the lateral Branches come nearer 
to an Equality with that of the Top, then is the a- 
ſpiring of the Top- Branches greatly check d. And 
the caſe is the ſame in moſt other Vegetables, which 
when they ſtand thick together, grow much in length 
with very weak lateral Shoots. 

And as the Leaves are thus ſerviceable in promo- 
the growth of a Tree, we may obſerve, that Nature 
has plac'd the Pedals of the Leave-ſtalks where LD 
| Cc N ou- 
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riſhment to the young Shoot and Leaf-buds before 
the Leaf it ſelf is expanded. 


(329) 
Nouriſhment is wanting to produce Leaves, Shoots 
and Fruit; and ſome ſuch thin leafy 
ſo neceſſary for this purpoſe, that Nature provides 
ſmall thin Expanſions, which may be called prima- 
mary Leaves that ſerve to protect, and draw Nou- 


«* And herein we ſee the admirable Contrivance of 


the Author of Nature, in adapting her different 
Ways of conveying Nouriſhment to the different 
Circumſtances of her Productions. For in this E- 
 bryo-ſtate of the Buds a ſuitable proviſion is made 
to bring Nouriſhment to them in a Quantity ſuffici- 


ent for their then ſmall Demands. But when they 


are in ſome degree increaſed and formed, a mic 
greater quantity of Nouriſhment is neceſſary i in pro- 
portion to their greater Increaſe : 
may then no longer ſupply with a ſcanty hand, im- 


mediately changes her Method, in order to convey 


Nouriſhment with a more fibers] hand to her Pro- 


ductions; which Supply daily increaſes by the grea- 


* ter Expanſion of the Leaves, and conſequently the 
more plentiful Attraction and Supply of Sap, as the 
greater growth and demand of it increaſes. We find 
a much more elaborate and beautiful Apparatus for 
the like purpoſe, in the curious Expanſions of Bloſ- 
ſoms and Flowers, which ſeem to be appointed by 
Nature, not only to protect, but alſo to draw and 

convey a Nouriſhment to the Embryo-Fruit and 


Seeds. But as ſoon as the Calix is form'd into a 


ſmall Fruit now impregnated with its minute ſemi- 


nal Tree, furniſh'd with its Secondine, Chorion and 
Amnion (a hich new-ſet Fruit may in that ſlate be 
look d upon as a compleat Egg of the Tree, yet in 


Embryo) then the Bloſſ ſom falls off, leaving this 
NeWs- 


Expanſion is 


Nature, that ſhe. 
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© new-form'd Egg or firſt-ſet Fruit in this Infant-ſtate, 
i to imbibe Nouriſhment ſufficient for it (elf, and the 
„Fetus with which it is impregnated : Which Nou- 
« riſhment is brought within the reach and power of 
* its Juction by the adjoyning Leaves — 
f I may be allow'd to indulge Conjecture (in a 
“ Caſe, in which the moſt diligent Inquirers are as 
yet, after all their laudable Reſearches, advanced 
but little farther than meer Conjecture) I would 

“ propoſe it to their conſideration, whether from the 
* manifeſt Proof we have that Sulphur ſtrongly at- 

© tradts Air, a hint may not be taken to conſider whe- 

e ther this may not be the Pe uſe, of the Farina 
* fecundans, to attract and unite with it ſelf elaſtick 
e or other reſin d active Particles. 
That this Farina abounds with Sulphur, and that 
* very refind fort, is probable from the ſubtil Oil 
ce which Chymiſts obtain from the Chives of Saffron. 
« And if this be the uſe of it, was it poſſible 
that it could be more aptly placed for the 
purpoſe on very movable Apices fixed on the ſlender 
e Points of the Stamina, whereby it might eaſily with 
&« the leaſt breath of Wind be diſperſed in the Air, 
“ thereby ſurrounding the Plant as it were with an At- 
<« moſphere of ſublimed ſulphureous Pounce ? For many 
Trees and Plants abound with it; they may be per. 

_ < haps inſpir'd at ſeveral parts of the Plant, and eſpe- 

« cially at the Piſtillum, and be thence conveyed to 
* the Capſula ſemi alis, eſpecially towards Evening; 
« and in the Night, when the beautiful Pezalabf the 

Flowers are cloſed up, and they, with all the other 
parts of the Vegetable, are in a ſtrongly imbibing 
** ſtate. And if to theſe united ſulphureous and aerial 
Particles we ſuppoſe ſome Particles of Light to be 
* joyned (for Sir //aac Newton has found that Sulphur 


© attracts 


—O— 
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attracts Light ſtrongly) then the reſult of theſe 
« three by far the molt active Principles in Nature, 
« will be a Punctum Saliens to envigorate the Seminal 
« Plant: And thus we are at laſt conducted by the 
regular Analyſis of vegetable Nature to the firſt 
enlivening Principle of their minuteſt Origin. 


4 
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p. S. Since I began this Abſtrafl, I was with the ingeni- 
onus Author, who by ſome Experiments try d fince the 
writing of his Book, was become certain of ſome 
things which he ſpoke doubifully of before, viz, 1. 
That the Diaphragm- Inſtrument (ſee Page 263, of 
| his Book won d ſerve to breathe 8 1 Minutes when 
it was entirely dry, and the Diaphragms impregnated 
with Salt of Tartar. 2. That Leaves imbibe Air, 
as he has fince tried in Mint in the manner that he 
mention d (in Page 329.) 3. That this year the 
Heat of the Weather has been at 84 Degrees, 
mark'd on his Thermometers, e 
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Advertiſement. 


AJ Hereas I publiſh'd a Paper concerning the Figure of the 

Earth, in the Philoſophical Tranſations, Numb. 388, and a 
Paragraph which I canceli'd, was, by the miſtake of my Amanu- 
enſis, printed whilſt I was fick : 1 defire ſuch Readers as have 
that Tranſaction by them, to cancel from the Words, Læſth, Let us 
ſuppoſe, Page 280. Lin. alt. to the End of the Paragraph. 

Having from time to time neglected to give this notice, 1 choſe 
t do it here, tho' late, rather than wholly to omit it. 


J. T. Deſaguliers. 
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temb. 17 26. habita Ulyſſipone in 0bſervatorio Ne- 


: =D præter ſpem, clariſſimo Deliquium hoc Ulyſſi- 
-Þ 


dimus; monte ſiquidem interjeQ&o, delituit Sol-uno cir- 


que Emerſiones, quin & phaſes aliquot digitorum in- 
veſtigare, aut opportunè adnotare non licuit. Quas ta- 
men obſervare datum eſt, eas ſanè ſenſibili errore carere 
autumo; tum qudd in digitis Solaribus rectè dimetiendis 


vationum veritas) repetitis eo die Obſervationibus accu- 
ratiſſimè inveſtigaverim. Ne verò ſuo careat teſtimonio 
prædicta correctio, duas hic apponam altitudines Solis, 


finem, Quadrante Aſtronomico trium pedum Pariſino- 
anæ conſentit, ejuſdemque defectũs horologium arguit. 


ln Meridie verd, ſeu Apparent int & 1 35 4k 


cabat horologtum. - - =- - - = 


1 y A 


—— ——_— 
—— — — — 


I. 0bſervatio Solaris Deliquii celebrati Die 25. Se- 


gii Palatii A P. Jo. Baptiſta Carbone, Soc. Jeſ. 


one conſpeximus, ejuſque finem tantum non vi- 


citer minuto temporis antequam plenè reſtitueretur. Ad 
id ego obſervandum Teleſcopio uſus ſum pedum 8. Pa- 
riſinorum, quod micrometro inſtruxeram accuratiſſimè 
elaborato. Nonnulla tamen obſervanti acceſſerunt in- 
commoda, quibus præpedientibus, macularum Solarium 
(quamplures eo die videbantur in Sole) Immerſiones, at- 


nullam prætermiſſerim diligentiam; tum quod correcti- 
onem temporis (cui potiſſimum nititur hujuſmodi Obſer- 


quarum alteram ante Eclipſeos initium, alteram ſub ejus 


rum, deprehendi; & utraque ſanè Obſervationi Meridi- 


2 8 


Nempe deficiebat a Tempore vero - - 1 26 


= ( 336 ) 
_ Fn 7... -þ 
| | 114 A Meridie; Altitudo vera centri Solis 28 33 45 
= | Ejuſdem Declinatio Auſtraliss - 53 18 
mm Altitudo Poli, ex pluribus — 8 a 
ud || onibus, certa, ſaltem quoad minuta prima e 
I Quibus datis invenitur per e 
os diſta 0 I; M id; * 49 36 
= || triam arcus ntiæ Solis a eridiano- 
UE LO 
wi Qui, fi in tempus convertatur, dat - 3 23 18 
uw | tea vero horologiu - - - - 3 21 48 
1 _— a aces. auced vero GER ES 1 30 
| i 5 =. ” 7 wh 
HI Iterut, Altitudo vera contri Solis « - 452 54 
wa | Ejuſdem Declinatio Auſtralis - - - 55 24 
„ Altitudo Poli, ut ſupra - - -* 38 42 © 
Br} Ex quibus denud per Trigonometriam? 
Wl 82 59 40 
=  _  1nfertur arcus diſtantiæ Solis? a Meridiano 
= | ng” I: 
_ ==. in tempus converſus, dat - - $10 
Wy Indicabat vers horologium -.- 4» Yy 0 
1 Ac proinde à tempore vero deficiebat 1 
wy | || Fanc 1gitur æquationem tempor! horo- 


logit prudens addidi, quo fieret tempus ve- 
rum, ſeu apparens correctum, eoque uſus 
ſum in ſequentibus Obſerrationibus. Tempe. 
= 7 
Incipit limbus Lunæ limbum Solarem => 
1 Oran YT . 
/ n+ 


„5 
II. Digitus FEET 
III. Digitus 7177 IFRS, 4 16 55 


Dimidium quarti - =. = = 
IV. Digitus 


=. 2 
2 
V. Di- 


Ln * 


| , 4 | | | f 
Td | h Y 


7 # 

v. Dig . 
Dimidium J 4 þ 34 * 

VI. Digitus PS SS SS © 6-2 4 38 57 


VII. „ 7 75 
Dimidium octavi „ 9 : A 59 
Maxime obſcurationis tempus 2 LG 


quantum ex reliquis phaſibus 
cColligi poteſt „ 
Ejuſdem verd Quantitas, dig. 7. 
min. 45. nempè revolutiones 
cochleæ 11. & 33, quarum 18. 
integras præcontinebat Diame- ; 
ter Solis. JJ 


EMERS10. RS 
mr. 
Dimidium feptimi digit let - - $3 
FEC... 34. 
V. Dis w. ß 06 
Dimidiom quinti - - - - 5 29 43 
Dimidium quarti - - - » 5 36 49 
II. Digitus . — » 755 3 40 8 
Dimidium tertii - - +» » 5 43 14 
J 5 46 10 


Dimidium ſecundi. - » - » » 
I. Digitus 3 „ Ws "M$ 
Limbus Solis inferior montem ſtringit. 
Sol totus delitefcit, adhuc re 
min. circiter 12. nempe 5} unius digiti. 5 


Yy > 
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H. 
Altitudo apparens montis, ſeu limbiy  _ 
ſuperioris Solis, 57 30%, _ correcta, 
erit 34 29“; ex his rurſus ſubtracta 
quantitate ſemidiametri Solaris 16 4 re- 
manebit. altitudo vera centri Solis, quan- 5 55 27 


do totus delituit 18 25% ex qua, reli-| 
quis etiam datis, infertur per Trigonome- 

triam hora prædictæ altitudini reſpon- 

dens, nimirim - - - = 1 
" Occalias Solis verus - - - « © 5 
Sed apparens, propter refractionem, 6 
VUnde patet, finem Eclipſeos in noſtro ) 
Hemiſpherio viſibilem fuiſſe; contigit C 
enim, quantùm ex prædictis colligi po- 


55 teſt, circiter. 3) ¾ ³ĩðͤ 


—_—_—F 


l. Cs Eclipfs« n As 10. . Offob. an. 
1726. & in Obſervatorio Collegii D. Antoni 
Magni obſervata ab Eodem. 


aner ea aol vaporibus n aer, qui 
ſpiſſiores in nubes paulatim denſabantur, ipſamque 
Lunam non mediocriter offuſcabant. Verebar proinde, 
ne non bene mihi, ac feliciter Lunaris Defectus Obſer- 
vatio contingeret; futurum enim obnubilum tota ea 
nocte cœlum videbatur. Sub mediam verò noctem, Euro- 
Borea ſpirante, ſenſim atr diverberari, mox etiam diſpergi 
nubes viſæ ſunt; atque hora circiter ſecund4 Occiden- 
talis plaga, ad quam Luna vergebat, nitidiſſima appa- 
ruit, eademque ad finem Eclipſeos permanſit. Nullo 
igitur 
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quidquam prætermiſi, quod ejus rectitudini favere quo- 
que modo intelligerem. Eodem uſus ſum Teleſcopio, 
quo in Obſervatione Solaris Deliquii z idemque adhibui 
micrometrum in definiendis Digitis Obſcurationis. 


Ad Temporis verò dimenſionem horologio uſus ſum, 
pendulo inſtructo; cujus tanta æqualitas motus, ut die- 
rum interval lo decem, & octo, vix uno, aut altero ſe- 
cundo a Medio Solis motu diſcrepaſſe deprehenderim ; 


idque accuratiſſimo, ac quotidiano penè examine per ap- 


pulſum fixæ ad eundem verticalem. Ejus differentiam 
à Tempore Vero, ſeu Apparenti repetitis interdin Ob- 
ſervationibus inveſtigavi, tùm ſcilicet per Solis altitudi- 
nes, tum per lineam Meridianam; quas tamen Obſer- 
vationes libens prætereo, ne longior ſim; ejuſmodi enim 
ſunt, atque exhibitz in præcedenti Solaris Eclipſeos Ob- 


ſervatione. 


Macularum nomina ex Selenographia P. Grimaldi 
excerpta ſunt, quam P. Ricciolius ſuo Almageſto novo 


inſeruit, ac nominibus locupletavit. In eorum verò 


 commodum, qui Hevelianam ſequuntur Nomenclatu- 
ram, ſynonymas quoque voces, ex hoc Authore de- 


ſumptas, ſecundo loco apponam, przpoſita litera H, 
quæ Hevelium ſignificat. . 1 7 


Incipit penumbra ſenſibilis limbum? H. / 17 
Lunz ad Euro-Auſtrum inficere. - = þ 


Umbra Terræ, quantum diſcerni po-? 1 
teſt, ad eundem limbum pertingit 8 14 57 20 


igitur aëris incommodo Obſervationem hanc habui; nec 


Temp. V. cor. 
14 37 © 
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1 Die itus ater 88 
* ad Kriſimanum 


Immergitur totus - - - = =- 


Mer ſenius latet: Litus Ori- 
entale Maris humorum incipit ob- 
umbrari: H. Sinur S$:rbonis - - 

II. Digiti latent 


bra: H. Pal. Mareotis - 5 0 
Gaſſendus incipit obumbrari 


Incipit Tycho : H. Mons Gi inai. 
Grimaldus IE - »- - - © 


Tychonzs medium tenet Umbra. 


II. Digiti. Tycho totus inmergitur - 
Morings : HG - —- 


 Bullialaus H. Inſula Creta 


Profatius incipit obumbrari - I5 
IV. PW I CU UN 


Profatins late. 
V. Dig iti - „„ - Par 


* tantum non attingit Ga- 


lilæum, quem pager” diutiſſimè | 


verſatur — - - 
Ad &&. nellium, & Fornerium 
pervenit Umbra - 


Ad Fracaſtorium. guellius 5 
Fornerius latent -.. = 


Fracaſiorius totus in Umbra 
VI. Digiti - 


* Aſuum rangi rUmbra 
H. Mare Adriaticum - 


Capuanus immergitur - = 
Ad Grimaldum pervenit _— 


9 : #3: 
15 4 53 
191 
e 
15 9 50 


15 53 20 


15 55 38 
I5 58 30 


— 


l 
Medium 
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Medium Vendelins - - - 
Totum Mare Nectaris in Um- 
bra. H. Sinus extremus - E 
Grimaldus incipit emergere - 
Kicciolius extra Umbram - - 
Grane/iar tors + - - - 


I6 8 22 


Umbra ad Langrenum — 5 4 


Gaſſenans reſtituitur - - - 
V. Digiti defictunt tt: 


Totus extra Umbram - - 


Kriſimanur incipit 
nem e - - - - 
IV. Digiti. Totus Schikardus 3 
1 Pitatus totunun - - - - 
7 III. Rx 88 
Tycho incipit emergere 
Tychonis medium extra Umbram 


_ Tycho totus emergit - 


Fracaſtorius totus - - - - 1 
WW Digiti CC 


Swellins emergit 
5 Digitus . 
Forver ims extra Umbram - - 


Extremus limbus Lunz, qui = 


Africum ſpectat videtur eri 
ee en a 


Jam Lunz diſcus integer r ij} 


ret, ac proinde Finis Eclipſeos 1 
Adhuc denſiori penumbra = 


d ictus limbus infici tu 


Bullialdus incipit emergere 


17 33 30 


17 38 0 


3 2 - 
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”_ colligitur ejus Duratio - 


0 342 2 
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H. ' 1 
Deſinit penumbra ſenſibilis, ſux. 
que Luna claritati omninò reſtituta 


. ĩͤ Fa E: 
8 H. „ 
Ex obſervatis Initio, ac Fine —__ 


T7 88 © 


w * - * 


2 36 10 


Medium verd, ſeu Maxima obſcuratio. 16 15 25 
Quantitas Micrometro diligenter in- 
veſtigata, Dig. 6. min. 10. »\ 


„„ c._ 


Terreſtris Umbra in hac Eclipſi tum male terminata, 


quod in cæteris Lunz Eclipfibus contingere ſolet, tum 


etiam ſubluftrior, atque alias viſa eſt. Difcilior pro- 


inde veri Initii, Finiſque inveſtigatio fuit ; nec ſuo cari- 
turas arbitror diſſidio diverſas Aftronomorum Obſervati- 


ones, qui ſcilicet in eodem penumbræ termino definien- 


do perquam raro conveniunt; ac tum vel maximè, quan- 
do nulla Terreſtris Umbrz portio in diſco Lunari ver- 


ſatur, uti nulla verſari incipiente Eclipſi, vel deſinente 


poteſt. Reliquæ verd phaſes, faciliùs, ac citra ſenſibi- 


lem errorem determinari potuerunt, comparatione habita 


inter Umbram veram, ac ſpiſſiorem penumbram. Equi- 
dem, ut rectitudini Obſervationis, quoad fieri poterat, 
diligentiſſimè conſulerem, plura fub Eclipſeos Initium, 
plura ſub ejus Finem momenta temporis adnotavi; quo- 
rum ea tandem vero Initio, ac Eini adſcripſi, quæ utri- 
que maximè congruere ex pluribus circunſtantiis depre- 


hendi. 
III. Re. 


= To! 

UI. Remarks upon ſome" Experiments in Hydraulics, 
which ſeem to prove, that the Forces of equal 

moving Bodies are as the Squares of their Veloci- 

Hes. By Mr. John Eames, F. R. S. 1 


HE Reſult and Subſtance of theſe Experiments 
T is, That the Velocities of any Fluid, for Inſtance 
Water, iſſuing out at equal Orifices made in the Sides 
of Tubes, or Veſſels filled up to different Heights, and 
kept full at thoſe Heights, above the Orifices, are found 
to be as the ſquare Roots of thoſe Heights reſpectively. 
Thus, when the different Heights above the Orifices 
are as the Numbers 1, 4, 9, 16, Sc. the Velocities of 
the Particles of Water, iſſuing out, are found to be as 
J A SSR 7 7" - --c: 
The Argument drawn from theſe Experiments, · in 
Favour of the Opinion, that the Forces of equal Maſſes, 
or moving Bodies, are proportional to the Squares of their 
Velocities, runs thus. All the Particles of Water, being 
of the ſame Nature, and uniform, every ſingle Particle 
ifluing out with Two Degrees of Velocity, muſt move with 
4 Times the Force of any other fingle Particle, that 
moves but with One Degree of Velocity; becauſe the 
Force with which it moves, is the Effect of a Cauſe 


4 Times greater; namely, the Preſſure of a Column of 
Water, whoſe Height 1s 4 Times greater. 5 
Thus, again; a Particle of Water running out, with 
3 Degrees of Velocity, muſt move with 9 Times the 
Force of a Particle moving with but 1 Degree of Velo- 
city; becauſe that Force is the Effect of a Cauſe 9 Times 
greater, vi g. the Preſſure of a Column 9 Times higher: 
= - Since 
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Since no leſs than a Column 9 Times higher, is found, 
by Experience, neceſſary to make the ſeveral Particles 
of Water iſſue out with 3 Degrees of Velocity. So 
that, in theſe Two Inſtances, it ſeems to be certain, 
that the Forces communicated, are as the Squares of the 
Velocities. And that it is fo univerſally, is argued thus: 
The Preſſures are as the Altitudes, and the Altitudes as 
the Squares of the Velocities of every ſingle Particle; 
W the Preſſures are as the Squares of the Velo- 
cities; but the Preſſures are the Cauſes of the Forces, 
with which the ſeveral Particles of Water iſſue out, or 
move; and therefore ſince Effects are proportional to 
their Cauſes, the Forces with which the ſeveral Parti- 
cles iſſue out, and move, are as tlie Squares of the Ve. 
locities. | 5 
RE MARK I. The Fault committed in this Reaſon- 
ing, and which quite runs through it, is the miſtaking 
* of the Effect for the Whole. The entire Effect 
of any of theſe Preſſures is, not barely a certain Num- 
ber of Degrees of Velocity, in any ſingle Particle, but 
certain Degrees of Velocity in a certain e of Par- 
ricles, and that certain Number of Particles, in a given 
Time, is, confeſſedly, as the Degrees of Velocity. 
REM ARK II. And this leads me to a Second Re- 
mark, which is, That the entire Effect of theſe Preſſures 
being taken into Conſideration, ſeems to overturn this 
new Rule in Mechanicks for computing the Forces 
of moving Bodies, which is, That the Forces are as 
the Quantities of Matter multiplied by the Squares 
of the Velocitier. And this I ſhall endeavour to make 
out thus: The Gentlemen who advance this new Rule, 
at the ſame Time that they aſſert the Velocities, in the 
Caſes of the Experiment above-mentioned, to be as the 
Suse 


( 345 ) 5 
Square Roots of the Altitudes, do alſo confeſs, that the 
Quantities of the Fluid, preſſed out in equal Times, are 
as thoſe Velocities. For thus an ingenious Profeſſor a- 
broad tells us in his Epitome Element. Phyſ. Math. 
Part. 2%* Cap. iv. p.665. Quantitates fluidorum ex 
« utroque vaſe exenntium in eadem tempore ſunt inter 
ce ſe velnt celeritates, adeoque in ſubduplicata ratione 
e altitudinum fluidorum ſupra foramina. Now if 
this de true, that the Quantities of Water flowing out 

in equal Times, are as the Velocities, then the Forces 
cannot be as the Quantities of Matter multiplied by the 
Squares of the Velocities: For then the Effects, inſtead 
of being proportional, would be more than in Proporti- 
on to their Cauſes. Thus, the Effect of a Preſſure of 
a Column of any Fluid, as Water, 9 Inches high, in- 
ſtead of being but 9 times greater than that of 1 Inch 
above the Orifice, will be no leſs than 27 Times greater. 
For the Velocity being at this Height triple, the Quan- 
tity of Matter in a given Time will alſo be triple; 
which laſt, multiplied by the Square of the Velocity, 
gives 27 for the Force communicated by a Preſſure of 
9 Inches in Altitude, while the Force communicated by 
the Preſſure of 1 Inch, is but as 1. So that the moving 

Forces produced will be as 27 to 1, while the Cauſes 
producing theſe Forces, are but as 9 to x, i. e. Three 
Times too little for ſuch a Purpoſe. _ 85 
Thus again, if the Velocities be as 1 and 4, the 
Quantities of Water iſſuing out will be as x and 4; 
but the Effects, or Forces produced, according to the 
new Rule, will be as 1 and 64; though the Preſſures, 
which communicate them, are but as the Altitudes, 
which are as 1 and 16. Whereas, to produce ſuch Ef- 
fects, the Altitudes of the latter Column ought to have 
been 
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been as 64; i. e. 4 Times greater than by Experience it 
is found to be. | 1 145 9 
REMARK III. I cannot but obſerve, in the laſt 
Place, that the common Rule of eſtimating the Forces 
of moving Bodies by the Quantities of Matter multi- 
tiplied by their Velocities, is rather confirmed by theſe 
very Experiments. For then, according to the old 
Maxim, Effects are proportional to their Cauſes, the 
Forces communicated will be as the Forces communi. 
cating, or Preſſures. Thus let the Altitude, and con- 
ſequent Preſſure of any Column of Water be 9 Times 
greater than the Altitude of another; then the Velocity 
of every ſingle Particle of Water preſſed out will be 
triple, and the Number of Particles iſſuing ofit in a 
given Time will like wiſe be triple; therefore the Force 
reſulting from theſe Two multiplied together, accorll- 
ing to the common Rule, will be 9, proportional to the 
Preſſure, as it ought to be. So again, if the Altitude 
be 16 Times greater, the Velocity will be quadruple, 
and the Number of the Particles quadruple, and the 
Force produced the Product of theſe Two; i. e. 16, ſtill 
proportional to the Altitude, or Preſſure 7 
And univerſally, the Forces communicated, accord- 
ing to the old Rule, are in a Ratio compounded of Two 
others, One of the Quantities of Matter, and the other 
of the Velocities : The Ratio of the Velocities, by the 
Experiments, is the Subduplicate Ratio of the Heights, 
and the Ratio of the Quantities of Matter is, by Con- 
feſſion, likewiſe the Subduplicate of the Heights: 'There» 
fote the Compound of theſe 2 is the Ratio Integra, or 
ſimple Ratio of the Heights; in which Ratio are the 
Preſſures themſelves,which produce theſe moving Forces: 
So that, according to the common Rule, the Effects are 
always, 
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always, as they ought to be, proportional to their Cauſes. 
Alter the ſame Manner the ingenious Mr. Grave ſande 
once argued; for thus he reaſons in Paragraph 355 of 
Phyſices Elem, Mathematica, Firſt Edition. 
« Non tamen eandem cum profunditate proportio- 
« nem ſequitur Velocitas, licet preſſio, ex qud Veloci- 
« fas oritur, in eddem ratione cum profunditate 
creſcat. Quantitas motiis que in liquido produci- 
« fur, eſt effetFus totus preſſionis, & hec quantitas 
« ad inſtar preſſionis augetur. Ratio autem quanti- 
 tatis motds eft compoſita ex ratione Velocitatis, & 
« quantitatis materia mote, hic materia mota eft a- 
4 qua, que ex foramine exit, cuſus quantitat, ma- 
« gente tempore, cum celeritate creſcit; dupla erit, 
fi hec dupla fuerit, in quo caſu mots quantitas eſt 
« quadruple, id eſt, augetur ut uadratum celerita- 
fis, quod poſita celeritate quacunque ſemper obti- 
© met; creſcit ergo hoc quadratum ut preſſio, id eſt, ut 
« altitudo liquid: ſupra foramen ex quo proflutt aqua. 


—— „„ 
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IV. 4 Copy of a Letter from Dr. David Kinneir, 
Coll. Med. Edingb. Soc. to Dr. Campbell, Coll. 
Med. Lond. Soc. Honorar. touching the Effca- 
cy of Camphire in Maniacal Diſorders, 


4 — 

N Converſation, t'other Day, on the Subject of our 
1 Profeſſion, I told you how ſucceſsfully I had us'd 
Camphire in Maniac Diſorders, which hitherto _ 
- 33 — 
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has fail& my Expectation in the Mania, and other Ca- 
ſes wherein the Genus Nervoſum and Blood ſeem to 
be affected after the ſame Manner, but in a leſs Degree. 
At yourRequeſt, I ſend you the Hiſtory of Four Caſes, 
with all the Exa&neſs my Memory can afford. I own 
I flatter my ſelf, that from the Effects of this Medicine 
' Phyſicians may be led into a more ſure Way of Reaſon- 
ing in Nervous Diſorders, and therefore give you Leave 
to publiſh theſe Hiſtories, if you think they may be of 
JJ 7: 1 
I. A Gentlewoman of Nineteen Tears of Age, from 
an obſtinate Faſting for Two Days, and Averſion to ſee 
Company, in a religious Turn before Eaſter, fell into 
a deep Melancholy, would not talk, nor anſwer any 
Queſtion for ſome Time, but moan'd and figh'd conti- 
nually; flept very little for Ten Days. This happen'd 
in the Decline of the Moon. The Night before the 
Change ſhe ſpoke, and calPd for ſome Water to drink, 
which being given her, ſhe immediately fell a ſtarting 
and laughing, and her Eyes got a Briskneſs in them 
ſome what uncommon, (as her Relations told me) then 
began to talk wildly, and continu'd fo all that Night, 
' She became next Morning very furious; whereupon a 
Phyſician was call'd, who bled her Four Times a Week 
the firſt Fourteen Days, vomited her, purg'd her, us d 
the Cold Bath, and many other Methods common in 
ſuch Cafes, all to no Purpoſe. In this Condition ſhe 
continu'd for Nine Months; then I was apply'd to. 
I firſt began her with an Aatimonial Vomit, which had 
no other Effect than that of ſetting her faſt aſleep for 
Twelve Hours. Next Day I gave her halfa Dram of Cam- 
pore na Bolus, and as much at Night. She continu'd 
to reſt well all that Night, and had a great Moiſtneſs all 


. over 
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over her Body, and in the Day-time a plentiful Diſcharge 
by Urine. Thus for Four Days I ply'd her, and after- | 


wards, in the Day-time, I order d her Pills of Lt hiops, 


Gum guaiac. Cinnab. Antim. & pulu. de Gutteta; and 
at Night, the Doſe of Camphire. Senfible Alterations 
whe od for the better, and in Three Weeks Time ſhe 
enjoy'd the full Uſe of her Reaſon, and tho' Nine Years 
ago, at this Time is in a very good State of Health, 


having no extraordinary Ailing ever fince. 


II. A Gentleman of a good Family, aged Seventeen 
Years, (from ſome Diſappointment) became very filly 
and ſtupid, He continu'd in that Way for a long Time, 


notwithſtanding he had the beſt Advice. He had a 


great Inclination to chaw and eat every thing that came 


in his Way, be it what it would. He reſted pretty 


well a Nights, and was delighted with the Sight of - 
every glaring Object. He hid every thing he could lay 
his Hands on, as well in Company as alone, and not 


any ways 1ll-natur'd. Thus for Half a Year he con- 


tinu'd, When he became ſo furious, that Two Men 


could hardly hold him from beating every Body that 
came about him. Thus he would continue for Three 


or Four Days together, without ſleeping ; then he would 


become calmer, after having ſlept ſome Time; but was 


a little miſchievous. This was the Way from New 
Mooz till the Full; then he became filly and melan- 


cholly, ſpeaking little, and looking always down, not 
caring to look one in the Face. So it was alternateſy 
for Fourteen Months. 


When | came to him, I found him full of Complaints 


of his ill Treatment; and had not I had a watchful 
Eye upon him, ! had ſuffer'd from a Blow intended at 
me; but 1 got him to take the Medicines as before, 


and 


- 
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and with allowing him a more plentiful Diet, and a 
great Quantity of. Diluting Drinks, he became per- 
fectly well in Six Weeks, and has enjoy d a good State 
of Health and ſound Judgment theſe ſeveral: Years, and 
5 ow 2 Dems... von) oO fr 795: 
III. A Mercer's Wife of Thirty Six Tears of Age, 
having born Four Children, and who was narurally of 
a lively, active Diſpoſition, fell fo ill, all of a ſudden, 
One Day at Sermon, that with much ado they could 
get her out. of Church with common Decency, She 
tore every thing about her, talk'd much, and utter'd 


- 


horrid Oaths. In Fine, ſhe was as much diſorder'd as 


you can imagine any one. She had the beſt Advice, 
'twas thought, that Edinburgh could give her. They 

fail'd of Succeſs, and left off viſiting her. About Half 

a Year thereafter I was conſulted about her. I treated 
her in the foregoing Manner, and in Four Days there 
was a ſenſible Alteration for the better, ang in Four 
more ſhe went abroad. I ſtill continu'd the Ws of the 
Medicines for Fourteen Days after Recovery, And now 
ſhe is as well as ever ſhe was in her Life. 
IV. A young Man, aged Twenty, of a full Habit, 
Vas ſo very bad in the ſullen, deſpairing Way, wound- 
ing himſelf with his Teeth and Hands, that there was 
a Neceſſity of cloſe watehing him. I vomited him 
twice, gave him ſome other Things common in ſuch 
_ Caſes; then began him with the Camphire, which in 
Ten Days brought him to Reaſon. He relaps'd after 
that on the Change of the Moon, was ill for Three Days, 
but not ſo as before. He came out of it again, and 
ſtood the Change of the next Moon with only a little 
Heavineſs, as in the Hypo. At the Height of the ſame 
Moon, the Day before, he was very uneaſy, and ſeem'd 
; tO 
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to reſemble a Perſon greatly hypochondriac. I ſtill con- 

tinu'd to him the Camphire, and the other alterative 

Medicines, for ſome Time, but in a much ſmaller Doſe 

than what I gave him in his Illneſs: So in Nine Weeks 

he was perfectly cur'd, and continues in good Health. 

This, Sir, is the Subſtance of what I remember of 

the preceding Caſe, wherein I lay'd the whole Streſs of 
the Cure on Camphire. N 1 

an, &c. 


— 


V. A Method for determining the Geographical Lon- 
gitude of Places, from the Appearance of the 
common Meteors, called Falling Stars, propoſed 
by George Lynn, Eſq; of Southwick, Nor- 
thampton-ſhire, in a Letter to Dr. Jurin, 
R. S. & Coll. Med. Soc. 


S 1 R> _ 


T TPon peruſing, lately, the Account which the very 
&) ingenious Dr. Halley has given in the Tranſacti- 
ons, No- 360, of that extraordinary Meteor which ap- 
pear'd all over England, 19) of March, 171*, Job- 
ſerve One very great Uſe he ſuggeſts might be made of 
thoſe momentaneous Phenomena, in determining the 
Geographical Longitude of Places, if we could but 
have the leaſt Notice of their appearing, Sc. 


* 


cannot but think, that ſome other Meteors which — _ 

are very frequent, tho? little taken Notice of, might 
ſerve very well for the ſame Purpoſe. I mean thoſe 

which are vulgarly call'd Stars ſhooting, or falling, being 
a Sort of natural A rocbets diſcharg'd at a very great 
A a a Height, 
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_ Height, as I cannot but imagine from this Circum- 


ſtance, that they never appear, any of them, according 
to the beſt of my Obſervation, where the Sky is cloudy ; 
and therefore, in all Probability, their Exploſion is in 


the Regions far above the Clouds, and 2 themſelves 


of the ſame Nature with (tho” perhaps leſs, and much 
lower than) that great Meteor above-mention'd, whoſe 
Height Dr. Halley computes to have been above 60 Geo- 
graphical Miles, vzz. much above the (till then) re- 


puted Limits of our Atmoſphere. But ſuppoſing theſe 


I mention to be diſcharged only at 20 or 30 Miles 
high, they may be ſeen by different Obſervers at the 
ſame Moment of abſolute Time, in very diſtant Places 
from one another, which is the Thing required: For, 
if in any Two Places, as the Doctor takes Notice, any 
Two Obſervers, by Help of Pendulum Clocks duly 
corrected by celeſtial Obſervations, do exactly note at 
what Hour, Minute, and Second, ſuch a Meteor is diſ- 


charged, the Difference of thoſe Times will be the 


Difference of Longitude of the Two Places ; nor does. 
it require ſo much as the Uſe of a Teleſcope, as in the 
Methods hitherto put in Practice for that Purpoſe. 
Now theſe natural. Rockets I have found to be very 


frequent in every Star-light Night ; but eſpecially at- 
ter a ſtormy Day, or in a ſtormy Night. If, therefore, 


Perſons who are prepared, as above, to be exact in their 


Time, and alſo have a moderate Knowledge of the ſe- 


veral Conſtellations, ſo as to deſcribe the Track of any 
of thoſe Meteors amongſt the Stars, would but beſtow 
any determinate Hour to be agreed amongſt them, as 
for Inſtance, from 8 to 9 each ſuch Night, to watch 
and obſerve thoſe Exploſions, noting down immediately 


the Time and Track of them, it would be eaſy to de- 


termine, 


(3537 
termine, upon comparing their Obſervations, which of 
thoſe Exploſions each of them fee at the ſame Time; 
and thereby the Difference in Longitude of thoſe Pla- 
ces would be exactl had, as above. It would, how - 
ever, be worth the While. this Way, to try whether 
ſuch common Meteors are diſcharged, at any conſiderable 
Height above the Clouds, and how far, and whether 
they differ much from one another in their Heights. 
But theſe Speculations I leave, Sir, to your better 
Judgment, either to improve the Hint, if it deſerves it, 
or if not, entirely to ſuppreſs it ; and in either Caſe 
remain „ 55 ng Ons 


Tours, &c. 
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VI. An Attempt made before the Royal Society, to 

ſem how Damps, or foul Air, may be drawn out 
of any Sort of | Mines, &c. by an Engine con- 

 trivd by the Reverend J. T. Deſaguliers, 

C ͥͤĩ¾˙bj  --- 


; *W HE Engine repreſented by the Model, conſiſts of 
a Triple Crank working 3 Pumpe, which both 
ſuck and force Air, by Means of 3 Regulators, and are 
alternately apply'd to drive Air into, or draw it from 
any Place aflign'd, thro* ſquare wooden Trunks; which ' 
being made of ſlit Deal, and 10 Inches wide in the In- 
fide, are eaſily portable, and joyn'd to. one another 
without any Trouble. ——ů— 
EXPERIMENT I. I filfd a tall cylindrick Glaſs 
with the Steams of a burning Candle and burning Brim- 
ftone Matches, in ſuch Manner that a lighted Candle 


Aa 2 2 „would 
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would go out almoſt as ſodn as it was let down into that 
foul Air. Then fixing the Trunks (or ſquare Pipes) to 
the forcing Hole of the Engine, I drove freſh Air into 
the Bottom of the above-mention'd Receiver; fo that 
- the foul Steam came out at the Top of the Receiver, 
which was open, oY ua 3 
ExYERIMENT II. Having fill'd another Receiver 
(cloſe at Top) with foul Steams, as before, I plac'd it 
in a Poſition almoſt horrizontal, only with the cloſe 
End ſomething above the open End, that the foul Steam 
might not go out of it ſelf, when ſpecifically lighter 
than common Air. I fix'd the Trunks to the Sucking- 
hole of the Engine; and Dy working the Engine, drew 
out the foul Steams from every Part of the Receiver, 
4s the Trunks were applied to them ſucceſſively, 

ExPERIMENT III. Having filPd with foul Steams, 
and ſet upright (as in the firſt Experiment) the cylin- 
drick open Receiver, I applied the Trunks to the ſuck- 
ing Part of the Engine, with their open End near the 
Bottom of the Recerver. Then, by pumping, the Steams 
were all drawn downwards, and fo out at the Top of 
the Trunks at the Engine; whereas, in the firſt Expe- 
riment, they were driven out at the Top of the Re- 
ceiver. „% 8 
ExPERTMENT IV. Having ſet a Candle in the 
cylindric Receiver above-mention'd, without having 
fill'd it with Steams, and let down the Trunks into. the 
Receiver, below the Flame of the Candle, I laid the 
wet Leather over the Mouth of the Receiver, leaving 
about Half an Inch open, for the Air to come in; not- 
withſtanding which the Candle began to dwindle, and 
de ready to go out; but working the Engine with the 

— — — 


C7 
Trunks joyn'd to the forcing Part, the Candle reviv'd, 
and burn'd, at laſt, as well as in the open Air. When 
I had left off Pumping, the Flame of the Candle di- 

miniſh'd again ; but when it was ready to go out, it 
reviv'd again, upon forcing in more Air with the Engine. 


REMARKS upon the EXPERIMENTS. 


(JT HEN Damps in Mines are ſpecifically lighter 
than common Air, they will be driven out of the 
Mine by the firſt Experiment. WE 5 
When Damps are ſpeciticglly heavier than common 
Air, they may be ſuck'd out by the Second or Third' 
r „ 
When a Songb, or Adit, is carried from a Mine to 
any diſtant Valley, to diſcharge the Water, or ſave the 
Trouble of raiſing it quite to the Top of the Pit, Shafts; 
or perpendicular Pits are generally funk from the Sur- 
face of the Earth to the ſaid Sough, to prevent the 
Workmen from being ſuffocated as they dig the Sough, 
and that at a great Expence ; but, by the 4 Experi- 
ment, freſh Air may be driven down to the Workmen, 
to continue their breathing free and ſafe, and to keep in 
their Candles; by which Means the Expence of per- 
pendicular Shafts will be ſav CCG. © 
It has been found by ſeveral Experiments, that a 
Man may breath a Gallon of Air in One Minute, and 
2 Candle of Six in the Pound will burn nearly as long 
in the ſame Quantity of Air ; therefore the Model only 
is capable of ſupplying freſh Air to One Man; and con- 
ſequently, a large Engine will abundantly ſupply Air 
for the burning of Cindles, and the Working of a great 
Number of Men in a Mine. = 5 
ne 


2 
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One Man may work an Engine like the Model, and 
bigger every way in the Proportion of a Foot to an 
Inch. | 
As at every Stroke, 14 cylindrick (or 11 cubic) Feet 
of Air are driven in, or as many cubic Feet of Damp 
ſuck'd out, if the Axis of the Cranks be turn'd round 
60 Times in a Minute, one Man, in that Time, may 
change the whole Air in a cubic Space, whoſe Side is 
$ Feet; and One Horſe, by working 24 Pumps with 
Half the Velocity, will eaſily do 4 Times the Work of 
One Man. i 
The Engines work with a great deal of Eaſe, becauſe 
no Preſſure of Atmoſphere is to be removd; only a 
Velocity to be given to one Sort of Air, to change it 
for another. i or 
Fire will not do in all Caſes, tho* in ſome, it will 
135 draw foul Air Out of Mines with Succeſs 4 becauſe ſeve- 1 
ral Sorts of Damps extinguiſh Fire, and ſome flulmi- 
nate, and are dangerous, when Fire comes near them; 
and even in common ſtagnant Air, Fire will not keep 
1 3 
I am ſenſible, that large Bellous have ſometimes been 
made Uſe of for this Purpoſe; but they require a much 
greater Power to produce the ſame Effect, and cannot 
have the Advantage of being immediately chang d from 
Forcing to Sucking, neither are they ſo cheap as the 
propos d Engine, which may be all made of Wood, ex- 
cept the Crank, which muſt be of Iron, and the Barrels 
of very thin Copper. 3 


- 


VI. 4 
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VII. 4 Letter to James 1 heobald, Eſq; giving 
an Account of the Norwegian Finns, or Ein- 
landers, by Peter Kinck, Eſq; 


oh 


Nclos'd I ſend you an Account, the beſt I can collect, 
both from Perſons of Veracity, as well as my own 
Obſervations, made in ſeveral Years Reſidence in the 
Neighbourhood of the People; which if it will be any 
Entertainment to you to peruſe, will ſufficiently an- 
ſwer the Pains of tranſcribing” os 
In the Kingdom of Norway, in thoſe Confines which 
border upon d weden, live a Sort of People call'd Finns,. 
whoſe Habitation is in the Woods and Forreſts, and 
who are ſome of them under the Daniſh, ſome under 
the Swediſh Juriſdiction, of whoſe Original, Nature, 
and Manner of Life, I ſhall give fome Account. And 
I. Of their Original, which was from Swediſh Fin- 
und Eaſtward of the Sea of Bothnia, from whence by 
Hunger, Times of Famine, and Want of the Ne- 
ceſſaries of Life, they formerly tranſported themſelves 
into Sweden and Norway, where in the Forreſts and 
Wilderneſſes they got Leave to build and inhabit.. For 
the common People of Finland are ſtrong and hardy, 


and by Conſequence fruitful -and long-livd. Finland 


formerly was not ſo well cultivated as at preſent it is; 
ſo that the Produce of the Earth was not ſufficient to 
ſubſiſt the Numbers of People born there; infomuch 
that Abundance. of them (as the Gothe and Vandals) 

were 
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were obliz'd to ſeek out new Quarters : And tho' theſe 
People have for the moſt Part kept to their native Lan- 
puage, yet have they made feveral Alterations in their 
Manners and Ways of living. ! 


As for their Language, (tho the much greater Part 


of them both underſtand and ſpeak the Norwegian 
Tongue, as well as the Sediſb) yet they moſtly uſe 
their own, which has not the leaſt Affinity or Reſem- 
blance of either the other Two. As for Example, 
where the Swedes and Danes, in numbering tell x, 
2, 3. Een, Toe, Tree, they in theirs tell Tæ, Kax, 
Kolime ; and as the Firſt ſay, for Give me Bread, Giv. 
mig brod, they ſay Alla mina leip, &c. And when 
we ſtand and hear them converſe together, we are ſur- 
priz d to conceive how they underſtand each other, ſince 
they ſpeak ſo very low, that we can ſcarce hear them. 
II. Of their Nature. They are generally low of 
Stature, but ſtrong and hardy, and healthy ; their 
Eyes are lively, their Noſes high, and their Teeth even 
and white, their Feet ſhort, The Women are generally 
ſo ſtrong of Conſtitution, that in Child-bearing they 
ſeldom need any Aſſiſtance, and ſoon return to the Buft 
neſs of the Family again, except here and there a 
weakly Conſtitution. They are generally ignorant and 
ſilly; but this muſt be attributed to the little Converſe 
they have with each other and the reſt of the World, 
fince the Men, whoſe Affairs call them often to traffick 
with their Neighbours, and in different Provinces, are 
Men of good natural Parts, ſnarp, and who look well 
to their Intereſt. They are frugal, parſimonious and hum- 
ble, fearful of giving Cffence, and very reſpectful to their 
Superiors: They will work whole Days without any 
Food, if they can only have Tobacco to ſmoak or chew. 
HL Ot 
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II. Of their Manner of Life. And this is a Sub- 

je& that 1 could be very copious upon; but that I 
mayn't be tedious, what follows ſhall ſuffice. Their 
Food conſiſts chiefly in a Sort of Fiſh which they call 
Oret, and which anſwers to our Salmon-Trout; (tis a 
very delicious fat Fiſh, which they catch in the Rivers 
that run thro' the Woods) and next to that, in Bread and 

Flour of Rye, which they ſometimes get great Plenty 

of, by cutting down and burning whole Forreſts, and 
ſowing the Ground with Rye, which ſometimes produces 
30 or 40 Fold. But this Method of producing has been 
ol late very ſtrictly forbidden, under very ſevere Penal- 


ties, by the Landlords of thoſe Forreſts, by Reaſon of 


the immenſe Dammage it does, by the Loſs of ſo much 
Timber; and becauſe the Fire ſometimes lays waſt im- 
menſe Tracts of Land: So that it is with great Diffi- 
culty extinguiſh'd, burning whole Months together, to 


the great Detriment of Trade, * 
hey frequently uſe Bat hing, at leaſt once a Month, 
thinking thereby they prevent Sickneſs, and diſſipate all 

Weakneſſes from the Body: And their Method of Bathing 
ſeems ſo very particular, as would ſcarce agree with any 

other Conſtitution, or meet with Approbation from Phy- 
fſicians. The Method is this: In the Middle of the 
Houſe (which generally conſiſts of One large Room, 


built all of whole Timbers laid croſs, and notch'd in 


at the Ends to let them cloſe, and then caulk'd with 
Moſs, as the Seams of a Ship are with Okam) they 
build an Oven with Stone without Mortar, and without 
a Funnel; the Smoak going out at a Hole in the Roof, 
which is left open while the Wood is burning in the Oven, 
but ſhut cloſe as ſoon as tis all burnt to a bright Coal, 
which keeps in all the Heat. When the Oven is thus 

B b b made 


. 5 
made red hot, they then ſtrip, both Men and Women, 
without any Reſerve, and place themſelves on Benches 
made near the Roof on Purpoſe : Then cold Water is 
brought in, which from Time to Time is ſprinkled up- 

on the Oven; from whence ariſes a thick Steam on the 
Bathers, which makes their Bodies ſo warm, that they 
ſweat very plentifully. Each Perſon has a Rod in their 
Hand, with which they gently beat their whole Bodies; 
and if they find themſelves ſo hot that they cannot well 
endure it, they call for cold Water, which they pour 
over themſelves in ſo dextrous a Manner, that it diffuſes 
its ſelf over their whole Bodies, and fo cools them again. 
Thus when they have bathed ſufficiently, they go di- 
realy out into the Air, tho in the moſt inclement Sea- 
ſon of the Lear; and what is more, will roll themſelves 
in the Snow for a good while together, and get no Harm 
by ſo doing: And this Method of Bathing they make 
Uſe of as their ordinary Cure, when they find any In- 
diſpoſition of Body upon them. | 
In the Winter, when the Ground is cover'd with Snow, 
they make uſe of a Sort of long wooden Shoe, Indu- 
cunt ſoleas ligneas tres vel quatuor ulnas longas, on 
which they go fo ſwiftly, that in » Hours Time they 
will run 13 or 14 Miles: And as they are generally good 
Marks-men, with their Guns they kill Abundance of 
wild Game, both to help to ſupport their Families, and 
ſell to buy themſelves Neceſſaries. 5 
They are very ignorant of Chriſtianity, by Reaſon 
of their great Diſtance from any Towns; but that Mis. 
fortune the preſent King of Denmark has taken ſome Mea- 
ſures to remedy: Yet tho they ſeem ſo ignorant and bar- 


s 3 


barous, yet tis very rare that any of them are guilty of 
any conſiderable Crime. — 


Jam, &c. 
VIII. 4 
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VIII. 4 preternatural Perforation found in the upper 
Part of the Stomach, with the Symptoms it 
| produc'd, by Mr. Chriſtopher Rawlinſon, 
— 8 | 


 T Ames Skidmore had complain'd for Three or Four 
J] Years laſt paſt, of a violent Pain in his Stomach and 
 Bowels, never being able to reſt in his Bed at Night, 
till he had vomited up the greateſt Part of what he had 
eat or drank the Day before. He would often compare 
his Pain to ſome great Weight laying upon the Region 
of the Stomach, which he in ſome Meaſure alleviated, 
by preſſing hard with his Hand upon that Part. When 
he turn'd himſelf in Bed from one Side to the other, 
he told me, he could plainly perceive that ſome Fluid 

or other fell down with Noiſe to the depending Side; 
which Fluid he believ'd to be the Occafion of all his 

Miſery : For which Reaſon he often ſaid, he would 
willingly conſent, nay, often earneſtly preſs'd that the 
Surgeons would cut him open (as he expreſſed it) and 
let 1t out. Co „ 
He had no apparent Tumour upon the Part, nor was 
his Belly more extended than uſual. He had had the 
Advice of ſeveral able Phyſicians before he came into 
the Hoſpital, but all without the leaſt Amendment to 
his Diſeaſe. When he died we were deſired to open 
him, and try if we could find out the Cauſe of his Com- 
plaints. As ſoon as we had penetrated the Peritonæ- 
um, there flow'd out a whitiſh Liquor, not much un- 
like to Whey, only a little more thick and fæculent; 
—_— - = Þ nor 


EE Ha. 
nor did it emit ſo noiſom a Smell as might be expected 
from its long Reſidence in that Place. We computed 
there were above Four Quarts of this Liquor contain d 
in the Cavity of the Abdomen. . 

When we came at the Stomach we found it perfo- 
rated in its upper Part, about the middle Space betwixt 
the Two Orifices, wide enough to contain the End of 
one's Finger. We cut it open Length-ways, and found 
it pretty full of a thick glutinous Matter, inclining to 
be yellow; and to its inner Coat, on the lower Side, 
there firmly adher'd the Stone of a Prune, or ſome 
other Fruit reſembling it. On its Inſide, near the pre- 
ternatural Perforation, *twas gangreen'd for two or three 
Inches; and on the other Side of the Perforation there 
was an Ulcer near the ſame Bigneſs. The whole Sto- 
mach was a great deal thicker than uſual ; but that Part 
next the Pylorus was above Four Times thicker than in 
a natural State. It adher'd cloſely to all the Parts about 

it; and to the Pancreas *twas fo firmly ty'd down, that 
it could not be ſeparated without tearing. The Spleen 
did not exceed a Quarter of an Ounce in Weight, The 

Pancreas was ſthirrous, tho' pretty near its natural 

Size. In the Liver and Kidneys there was no apparent 
Defe& ; nor had the Parts in the Thorax receiv'd any 
viſible Alteration, except that the Lungs adher'd more 
firmly to the Pleura than uſual. The Inteſtznes and 
all the Viſcera contain'd in the Abdomen were of a 
whiter Colour than uſual, by being ſo long ſodden in 
the Liquor they floated in. - 
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IX. An Account of an Humane Skeleton of an ex- 
traordinary Size, found in a Repoſitory at Repton 
in Derby-ſhire, together with ſome Examples of 

long Life, communicated by Simon Degg, M. D. 

& F. N. S. e x 


Extract from my Journal, Friday g 
July the 15th, 1716. 


HE Day favouring us, we ſet forward from Derby 
for Repton, alias Repingdon, and in One Hour 
and Two Thirds we arrived at Repton, a Town in the 
Trent famous for the Burial of the Mercian Kings, 
whoſe chief Seat was at Tamworth in Stafford. ſhire. 
This Town is Iikewiſe remarkable for its Free- ſchool, and 
its antient Abbey. Having view'd the Ruins in this 
Town, and enquiring for Antiquities, the Inhabitants 
brought us Thomas Malber, a Labourer, aged Eighty 
Eight Years, who gave the following Account. 
About Forty Years fince cutting Hillocks, near the 
Surface he met with an old Stone Wall, when clearing 
farther he found it to be a ſquare Encloſure of Fifteen 
Foot: It had been covered, but the Top was decayed 
and fallen in, being only ſupported by wooden Joyces. 
In this he found a Stone Coffin, and with Difficulty re- 
moving the Cover, ſaw a Skeleton of a Humane Body 
Nine Foot long, and round it lay One Hundred Hu- 
mane Skeletons, with their Feet pointing to the Stone 
Coffin. They ſeem'd to be of the ordinary Size. The 
; Head of the great Skeleton he gave to Mr. Bowers, 
— Maſter of the Free- ſchool. I enquired of his Son, One 
of 
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:of the preſent Maſters, concerning it, but it is loſt; 
yet he ſays, that he remembers the Skull in his Father's 
Cloſet, and that he had often heard his Father mention 
this Gigantick Corps, and thinks this Skull was in Pro- 
portion to a Body of that Stature. The Bottom of this 
Dormitory was pav'd with broad flat Stones, and in the 
Wall was a Door-caſe, with Steps to go down to it, 
whoſe Entrance was Forty Vards off, nearer the Chureli 
and River. The Steps are Stone, and much worn: 
»Tis in a Cloſe, on the North Side of the Church, and 
over this Repoſitory grows a Sycamore, planted by the 
old Man when he filled in the Earth. The preſent 
Owner will not ſuffer it to be open'd, the Lady of the 
M annor having forbidden it. This was atteſted to us 
by ſeveral old People, who had likewiſe ſeen and mea- 

ſured the Skeleton. e ran Oy” 


N 3 of Long | 4 ife. 


AI VU#toxeter, in the Moorlands of Stafford-ſhire, 
were buried the following Number of People at 
the following Ages, in the Year 1702, _ 
In x4 Days were buried Three Women, the Firſt 103, 
the Second 126, and One of 87; and the ſame Year 
Two Siſters and a Brother in and of that Pariſh, the 
Brother 92, the youngeſt Siſter 95, the eldeſt Siſter 98. 
And in the ſame Pariſh this preſent Year 1726, were 
buried in 22 Days, the following aged People. | 


Kagel the 7* One Woman aged 94, and One Man 
aged 81. io RT 

Auguſt the 4* One Man, aged - = 68 
_ Auguſt the 19 One Man, aged - + - 
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Auguſt the 224 One Man, aged - >. « >. 
Auguſt the 234 One Man, aged 


bo 1726. at Gravely in Hertfordſhire, 31 Miles 
from London, almoſt every Sixth Soul is upwards of 
Sixty. Inhabitants 187. aged above Sixty, 29, 


1 AT 


3 — 
September, 
October. 
November, 


X. 4 farther Account of the Bills of Mortality, &c. 
of ſeveral conſiderable Towns in Europe, for the 
Tears 1722 and 1723, extracted from the Acta 
Breſlavienſia, by Sir Conrad Spengell, R. S8. S. 
& Col. Reg. Medic. Lond. Lic. 


4 Liſt of thoſe that were born and buried, &c. in 
Breſlaw, &c. in the Jear 1722. 


From the 25" of Dec. Buried 
to the 31% 1721. 8 


AAnuary, 1722 
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190 


December, till the WY 20 


1791 


Married Women - 149 


Widows andd  _ 
Widowersß © *92 
Batchelors - 57 
Maidens - - — 52 


C bri ſtened 
Males „ - of 
Females "+. 
= 
Married 424 Pair. © 


Among the Dead were 
Married Men- 231 


Children to 10 Boys 570 
Years of Age Girls 499 


Still-bom þ G 7 E 
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"I; r | 
| Married | 80 that in 
January 44 


25 [this Lear there 
died 994, and 
1 Chriſtened 
368. Hence 
| there are 126 
fewer born 
_ | thandied.. 
| Among the 
| Chriſtened 
. — nn 
222 Poſthumous, 
30 79 0 24 | 12 Twins, 
1.38 |71: [76 | 99 Baſtards, 
390 "> 1. 78 E! "= Foundling, 
"405 868 36x | 
| Among the Dead were 
78 from 60 to 69 Years old, 
> 9 mM 
FF 
In Weimar, 


Buried 143, ;, Chritened 190. Among the latter were 
107 Boys and 83 Girls, and among theſe were 6 Twins 
__ I Ballard. 7 3 Pair were married, 


Cece In 
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Tx Berlin, 


 Baried 2499, Chriftened 2701, Among which 
were 260 Baſtards. Married 742 Pair. " that there 


were 202 more born than brink. 


The Spec L. ST of the Kingdom of Pruffia. 


Chriſtened Pairs 4 Buried | 
FT 


12 5 Marrie 
3 — $65 - 212 
Balge - - -: - - - 604 145 400 
Bartenſtlein - <- 268 42 124 
Barthes 98 - - - 1009 FF © 
Brandenburg) „„ 039 233 56 


2% Ele - =- 157 © 20 54 
Faſbeuſes® _ : 473 105 405 
— .- _- $5 ©: 17 
Cilgenburg FFF 
Fo arcs - 2047 381 1013 
Johamichurg - - | --3062 68 191 
_ - 606 99 280 
Tiebſtadt „„ TS 
—_ —-  - 57 110 
Het 8 — 360 03 119 
Marienuerder 791 185 398 
y - 009 37 _ 
Ne 2ydenburg - 074 43 301 
Neu hau ſen - - 217 =” 
Neuhof „ x2 E100”, 
— — — — 0 
Ortelsburg ” — Fol 91 260 
— — 7 95-207 
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3 LY - Chriſtened 
In Preuſs Ela =< 490 96 
—— Holland - 666 147 


hy 
% _ 
- k 


WIEN M. arc 4 ” » 142 I70 
Ragnit . 
Raſtenburg | - „ 118 
Rc __--_ 81 
% ĩ ĩ As. i 
Fechonberg * 
. Febeſten 3 © | ., Se 76 
Tapiau 755 155 — — 846 176 
EU - 1267 218 


Nr *h Buried. | 


The Cities of Mtn 1664 442 


276 
334 
287 
371 
301 
174 
390 
114 


137 


5 
632 


1688 


Total 29672. 4420 —1315 


In on Brandenburg | 18 334 47 32 11602 


 Neumarck = 7509 1705 4047 
Tan Dukedom of Magdeburg 8402 2264 6006 
ee Gar x886 5740, 
Pomerania 7256 1858 4424 
Halber ſtadt 2899 724 1040 
Hobenſtein 589 151 403 
Minden 2140 479 1351 
.  Ravensberg'. 2270 605 1600 
Aer. 491 160 360 
Welders - . 1686 47 1449. 
Tecklenburgh 579 118 398 
Lingen 729 = 529 
Lauenberg and Butow - 630 156 372 
French Colonies , - 663 130 572 
2 33 Summa $1770 S007 7. 52218 
Pruſſia's Dominions 
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Among 
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So that there were 29552 more Chriftened than Bu- 
ried, Among the Dead were 71 above 90 and 100 
n and One of 120. Iv 


Le © os 


RE In Nurenberg,. 
Nr . 55 


n 


Married Men, 5 —S > 
" - 233 Females. + 554 
+ Summe 1055 


Among which were 


12 Iwins. 
In Copenhagen,. x 
Married, Buried, 
134% 7856 Pair. 1999 


1256 
| 2601 


80 that there were 6021 more e born * buried. 


In Aulerdem Died 15 I. 


In Epper ies were Born 213 Buried =. 
In Doatzze were Bork 2092 Married 490 Pair. Buried 1442 
In Rauitæ were Bern 200 * 7 


The 
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The Bill of Mortality of the Year 1 723. "iow 5 the 
Acta Breſlavienſia. 


In Breſtaw, 


From att 25th of Dec. r 
do the 31, 1722. 


ee, 1723. 


Chri ſtened 
- — 1 


- 118 


September, 
October, Es : >. 
November, 
December, till the 2 24% 


Years of Age ß Girls 306 


1321 Fo | 


In Vienna, 


ed 4457. 


In Lobau, 
Buried 171. Chriflened 226, and 70 Pair Married, 


Females — 684 


1 J 
3 3 Married 422 Pair. 
- » » I22 Among the Dead were 
_ * Married Men- 220 
BE Married Women 118 
„ Widows and 
+ <2 
7 | 5 Batchelors 
Auguſt, » „„ Maidens - - - 46 


Children to 10 Boys 369 


Boys 38 
Still-born þ Girls * 


Buried 5443. Among which were 1079 Men and 
974 Women, 1758 Boys, and 1632 Girls. Chriſten- 
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dens, 
bed, New born Boys 60, 8 Girls. 46, beſides Still- born 
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In Freyberg, ' 
Buried 321 Chriſtened 362 


In Dreſden, 


Abad 1654. That is, 165 Married Men, 136 Mar. 
ried Women, 36 EWidewen, and 138 Widows, 68 Batche- 
lors, 64 Maidens, 580 Boys, and 467 Girls 

Seill-born, Boys 54 and Girls 46. Chriftened 1510. 
That is, 756 Boys and 754 Girls. Among which were 


Baſtards 66 Boys and 41 Girls. Married. were 
396 Fa. - 


— 


In Leipls. 3 


Buried 928. Among which were 126 Married Men 
and 88 Married Women, 53 Batchelors and 36 Mai- 


199 Boys and 164 Girls, 2x Women in Child- 


Boys 37, and Girls 30; alſo 68 Widows and Widow- 


ers. Chriſtened were 966; as 489 Boys and 477 Girls 


Among which were 11 Pair Iwins and 99 Baſtards. 

Married have been 306 Pair. L 

SE In Erfurt, 
Buried 448, Chriftened 666. 


* * Eledor of Ment s Dominion, in 75 5 Village 
are Buried 5433 Chriftened 872. 


In Berlin, 


Buried 2618, Chriſtened 2770. Among which are 
2 Baſtards. 


In 
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In the Towns and Villages of the Old, Middle, and 
VUckermark are Chriſtened 19058. Among which are 


995 Baſtards. There were Married 4943 Pair, and 
Buried 13317. Among which were 23 who lived to 
90, 100, and One to 112 Years old. So that there 


were 5741 more Born than Buried. 


In the reſt of the King of Pruſſa's Dominions. 
+ Born Married Buried 


In the Kingdom of Pruſſia, 21384 
In the Elect. of Brandenburgh, 18774 
In Neumar kl, 656907 
In the Dutchy of Magde- 
burg and County of 


Cleve and Mark, - 6645 
Pommern. 844 
Halber ſtad, * a 


Hobenſt ein, — 604 


õ²êmmm . - 
Ravensberg. 8 2061 
%% 


As,  - 
Geldern, - - 1866 


. Tecklenburg, „ SY , 4 


Lingen, _ + + nl 
Lauenberg and Butow, 388 
French Colonies F094 


Mancfeld. 3 8858 


4957 


4863 


1813 


1924 
2241 


808 
165 


565 


613 
156 


436 
141 


270 


149 
9 


1781 


10762 
13015 
4193 


5579 f 
6848 
5294 


2162 
389 


1925 
1833 


371 
1478 


437 


641 
340 
563 


STR — 


Among the Born are 2157 Baſtards, and among the 
Buried 77 that were above go and 100 Tears old. So 
that there were 27685 more Born than Buried, 


In 
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In Copenhagen. were Born 2604, Buried 1914, Mar. 


-ried 701 Pair. Therefore 690 more Born than Buried. 
In Amſterdam there Died 7119, and were Married 
2289 Pai, . 
In Epperies, Born 203, Died 131. WE 
In Dantzig, Born 2002, Buried 1495, and Mar. 
ried 537 Pair. 


I have but juſt got the Acta Breſlavienſia, or elſe 
would have ſooner ſent this. 1 


Aaieu, &c. 
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XI. Ingens Materiæ Purulentæ copia cariem &. ſe- 
parationem totius Oſſis Mali, Oc. inducens, c 
per triennium ex Ore Pueri defluens, obſervata 4 


Domino Petro Hardiſway, M. D. 
Di E Sexto Menfis Febr. 1724. advocabar ad Pu- 
8 erulum decennem, qui a ſex ſeptimanis febre lenta 
decumbebat male multatus. Præſcriptis quz res poſtu- 
labat remedus, intra ſex vel ſeptem dierum ſpatium à 
morbo liber evaſit: Verùm diebus aliquot elapſis, in- 
gens in Genæ dextræ inter ioribus ſubortus eſt Tumor, 
puero nihilominùs, quoad cætera benè valente. Ore 
ejus ægrè diducto, in conſpectum veniebat ingens Puris 
quantitas, at unde manaret, pra Pueri protervià non li- 
cuit pro hac vice explorare. Ideò conſulebam tantùm, 
ut ficum in lacte ooctam ad tumorem emolliendum, atq; 
ſi fieri poſſet rumpendum admoverent. Mane ſequenti 
Os incredibili ferè Puris copia, teterrimi odoris (tumore 
anterea difrupto) diffluebat. Gargariſmate modicè de- 
tergente præſeripto, circa veſperum Pus pari omnind 


quantitate 


4 
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quantitate atq; priùs depluebat. Mirabar ſane unde hoc 
provenire poſſet, cum Ulcus in Gena tanto proventui 
nequaquam ſufficere videretur ; ſuſpicabar autem (fœ- 
tore præ cæteris ſuadente) materiæ iſtius fontem in ca- 
pite alicubi intra offa latitare: quod cùm paulò diligen- 


tius inveſtigarem, ecce Os Maxillæ ſuperiorit ad der. 


tras carne (quz quaſi ſemicocta utrinq; receſſerat) de- 
nudatum prorſùs atq; Carie correptum, & ex Dentium 


Alveolis (dentes enim puerulus, ceu inutiles, ſuis nullo 
negotio jam extraxerat digitis) hoc materiz purulentæ 


profluvium jugiter gelabi: quapropter Chirurgus & vi- 
einia advocatus eſt, cui committebatur negotium. Huic 


ſuadebam, ut dum Offie medelz incumberet, U/ceris 
itidem deterſioni & confolidationi operam daret; verùm 
quicquid dicerem, nulla quzcunque Genæ ſuppuratæ 
adhibere voluit medicamina: quo factum eſt, ut ea ite- 


rum in molem ingentem, atq; alterà (ſiniſtrà ſc.) duplò 
major citò excreſceret, Mandibulæ Carioſæ ſolummo- 


dd penicillum tincturà quadam, forſan Mrrhæ, imbu- 


tum applicabat. At longo temporis ſpatio tandem emen- 
fo, cam parùm ſua tincturà proficeret, hamulo adimoto, 


quod temporiùs factum debuerat, Os Mali integrum 
evellebatur. Ab Oſſis extractione Gena nequicquàm ſub- 
ſidebat, ſed potiùs incrementum ſumebat, & materiæ 
purulentæ copia nullatenis minuebatur. Oſſe autem 


abrupto, Offs Palati dimidium cum Narium Septo 


abſumptum eſt; parte etiam infimi Orbitæ oculi ſimul 


abreptà, ut in Iconibus ad jectis clariùs oſtendere ſim co- 


natus. His addendum, quod Tumore Proceſſus Zygo- 


matico ſuperſtiti incumbente, Gena mole dupld in- 


ſignior ſmiſtrd extat, & oculum pœnè claudir, pure 
quaſi ex fonte perenni indeſinenter fluente. 
Fig. 1ma. Facies Oſſis externa. 
a, 2, a, a, a. Alveoli Dentium. 
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b. Dens molars 2 b üg O18 tin 


c. Pars Orbitam oculi faciens. 
d. Pars Oſſis ubi abruptum circa Naſum. 
e. Pars Oſſis ubi Proceſſus Lygomaticus terminatur. 
f. Pars Oſſis ſub Labiun /u _ 1111 
Fig. 24a, Forma interior Oſſi s. 
1 Pars ad Naſum abrupta © thin 
3 Pars Mandibulæ exterior & Dentis aveolus. | 
4 Pars Oſſis oculum attingens. 11: b d 


85 7 ths Maxillæ remotior. ' mf i 
| 5 Pars Naris dextræ, ſepto abrogto, i 78040 
7 Dens Molaris. en Fi Brac 


Fig. 3tia, Os reſupinatum exhibet. - 
„D, D, D. Pars Oſis Palati. 

E, E. 'Alveoli ,, 

F, F. Pars Mandibule exterior... 

G. Pars anterior ——0. 5 

H. Dens Molaris. | 

47. Facies interior Oſſis parùm reclinati. 5 

A, A, A, A. Pars 3 & Abveol; Deatium. 

1 Locus ubi os abruptum circa Naſum. — 

C. Pars offis Ocalum attingens. 

D. Maxille pars remotior. 

E. Dens Molaris remotior. 

F. Pars Offis Palati. 

G.ParsNarss dextræ ſepto 3 in Fig. 24. Noe 6. 

Poſt hæc, idem vir peritiſſimus per Literas die 24. De-. 


cemb. 1727. datas, Editorem certiorem fecit, Tuno- 


c rein ſupra deſcriptum i in eodem adhuc remanere ſtatu, 
* Materia Puriformi Os & Fauces prò ſolito i irrigante. 


„puer cætera ſanus edit, bibit, dormit, & una cum 
« aliis ſuæ ætatis quotidiè alacriter ludit. 
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FRRATA. No. 399. Pag. 294. Wo 11. 1 wid. Li 19. leg. tatifebs. P. 303, 
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L The Anatomy of the Poiſonous Arenas of 4 
Rattle- Snake, made by the Direction of Sir Hans 
Sloane, Bart. Præſ. Soc. Reg. & Coll. Med. 


1 Fogether with an Account of the quick. Eff ects of 


its Poiſon 3, by John Ranby, Bjgs $ H. * to his ED 
5 Majeſty's Honſbold, and F. * K. 


H 18 Animal was ſent from Vi irginia to an 
eminent Merchant, and having been by him 
preſented to Sir Hans Sloane, it was placd 
in my Hand on Purpoſe to make ſuch Experiments 
with it as might inform Mankind of the fatal Sym- 
ptoms which attend its Bite, and the Appearances in 
the dead Bodies of ſuch Animals as have been bit by 
it. It is only by this Method, and a Number of Facts 
faithfully ſtated and compared with each other, that 
we may hope one Time or other to diſcover the Man- 
ner of the Poifon's operating, and perhaps (a thing of 
the utmoſt Conſequence) to find out ſome Remedies, 
internal or external, to relieve Perſons bit by it. The 
Anatomy of the Rattle-Snake having been fo accurate. 
ly deſcribed by the late ingenious Dr. Ty/on, very little 
more can be added to his Account; I ſhall therefore only 
take Notice of rhe Inſtruments of its Poiſon, ſome of 
which are different from what that celebrated Anato- 
miſt obſerv'd. Removing then the common Integu- 


E e e ments 


— - TS PR = 
2 i 5 Y 
— — — 2 — 
— GI 
— 
: * 


N 
ments of the Head, the Muſcles that raiſe the poiſon- 


ous Fangs appear; the firſt of which ariſes with a ſhort 


fleſhy Beginning from the upper Edge of the lower 


Jaw, near the Articulation of one of thoſe Bones which 


Dr. Ty/on calls Maxillarum Dilatores (See Fig. 1. A.) 
and ſends a few carnous Fibres to the Side of the Cra- 


nium; then becomes tendinous, and ſo marches to its 


Inſertion in the Outſide of the Bone which receives 


the poiſonous Fang. (See Fig. 2.) Diſplacing this 


Muſcle there appeared a Gland, (See Fig. 1. B.) about 
the Bigneſs of a ſmall Pea, which I take to be one of 
the Maxillary Glands, for the following Reaſons : 


_ Firſt, The Structure of the Parts and its Diſtance from 
the Fang make it unlikely to be defign'd for ſeparating. 
the poi ſonous Fluid, but rather a Saliva to moiſten 


the Aliment, in order to make it paſs down the Oefo. 


Fhagus with Eaſe, the Stomach of thoſe Animals be- 


ing but ſmall, and the Gullet conſiderably larger; not 


without ſome Analogy to the Ing/uvies or Crop of Gra- 
nivorous Fowls, where the Food ſtops for ſome time 
and is moiſtened, before it is capable of deſcending 
into the Stomach. Secondly, Theſe Parts are fo con- 
trived, that on opening the Mouth to receive the Prey 


(at which Time ſuch a Fluid is moſt wanted) the 
Muſcle above mentioned preſſing on the Gland pro- 
motes the Diſcharge of its Contents into the Mouth. 
The Duff of this Gland ſeems to open between the 
Upper Lip and the Jaw, but as the excretory Ducts 
of ſo ſmall a Gland are rarely to be ſeen- with Certain- 
ty, I won't pretend exactly to determine its Aperture. 
Under this Gland lies another Mx/e/e ſmaller than the 
former, which ariſes and is inſerted near it (See Fig. 1. 
C.) theſe two Muſcles draw the Bone (Fig. 1. D.) in 

which 


2 


(39) 

which the poiſonous Fang is fix'd a little outwards and 
upwards. Between the laſt deſcribed Muſcle and Gland 
paſſes a Nerve to the upper Part of the Bone which re- 
ceivesthe Tooth (Fig. 1. E. and Fig. z. B.) and it is probable 
that this Nerve has been taken for the excretory Dutt of 
the Gland before mention d. Opening the Mouth, two 
ſmall Eminencies appear in the Fore- part on the Inſide of 
the upper Jaw, being a Membrane, raiſed by the Fangs 

and drawn over them like the Mouth of a Purſe (Fig. 
3. A. B. Fig. 2. C.) This Membrane is thick and ſtrong, 
and placed in a Microſcope, appears to have a Num- 
ber of Glands, ſome of which are even viſible to the 
naked Eye. In a common Viper I obſerved one on each 
Side the Fang. Theſe Membranes prevent the invo- 

luntary Diſcharge of the Poiſon out of the Fangs (which 
in my Opinion are the only Repoſitorzes of that Fluid) 

into the Mouth, as alſo the killing with the Fangs lit- 

tle Animals on which they ſometimes-feed. Putting 
back this Membrane, the fatal Fangs appear, which on 
firſt View ſeem'd to be only one on each Side, till 
ſearching further there appeared four more; the firſt 
and largeſt is fix d in a Bone, which Bone is articula- 
ted to the fore Part of the upper Jaw (Fig. x. F.) The 
four others are faſtened in and covered with ſtrong ten- 
dinous Membranes, and lie as it were one over another 

(Fig. z. B. Fig. 3. C. and E.) Theſe Teeth are crooked and 
bent in this Form eſpecially the firſt, and have each cus 
Ver forat ions, the one on the upper Part, the other at 
the lower Part of its convex Side; which laſt comes 
quite to the Point, and reſembles the ſloping Cut of a 
Pen. The upper Perforation (Fig. 4. A.) I imagine 
receives the Poiſon, the other tranſmits it into the 
Wound (Fig. 4. B.) All theſe Fangs are tubular, the 
E e e 2 largeſt 
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ſparent Fluid of a light yellowiſh Colour, which on 
have examined had the lower Perforation nearer tlie 


which ariſes from the Middle of the Maxillarum Di- 


cles are required. This Animal was in my Cuſtody 
about a Month, during which Time he bit three Dogs, 
and a Cat ; the two firſt were bit at the College of Phy- 
ſicians,and of theſe the firſt died about two Minutes after 


_ ingly ſmall, and between the pectoral Muſcles. Upon 
opening the Dog, the Skin and Membrana Adipoſa for 
the Breadth of a Crown were livid about the Wound, 


College had the ſame Symptoms with the firſt, but 
two former, and having been bit at the Extremity of 
ten Minutes diſcharged his Excrements involuntarily, 


nal Contents very much inflamed, eſpecially the Sto- 
mach and Inteſtines, which appeared nearly equal to 


1 
largeſt of which contained a ſmall Quantity of a tran· 
putting the Snake into Spirit of Wine changed to a 
beautiful Red (the Fangs of the common Vipers I 


Middle) Freeing the Mouth of the Membrane, a Muſ 
cle appears about the Size of the firſt deſcribed above, 


latores (Fig. 3. D. D.) and is inſerted on the under 
Side of the largeſt Tooth, for the Force required to pull 
down the Fang being lefs than to raiſe it, fewer Muſ- 


the Bite, and the Moment he was bit he grew convulſed; 
and loſt theUſe of his Limbs. TheWounds were exceed- 


as if from a violent Blow. The ſecond Dog bit at the 
liv'd near a Quarter of an Hour, and had bloody Stools. 
Three Days after, I carried the Snake to bite another 
Dog and Cat. The Dog was larger than either of the 


the Noſe he was immediately affected, howled, ſhook, 
fell down and foamed at the Mouth; and in about 


tinged with Blood : He died in about two Hours. The 
next Day I opened the Body and obſerv'd the Abdomi- 


the 


TY 


the fineſt Injection; opening the Stomach and Inteſtines 
they contained a mucous Matter, the greateſt Part of 
which was Blood, and the fine villous Coat which is 
ſo viſible in theſe Animals was entirely deſtroyed. A- 
bout an Hour before he was bit he had a plentiful 
Meal of coarſe Beef, of which there was not * leaſt 
Appearance. Opening the Thorax, the Pleura and 
other Membranes looked as if injected the Heart s 
turgid with Blood, as were alſo its Veſſels. The Veſſels 
of the Membranes of the Brain made a moſt beautiful 
Figure from the Quantity of Blood contained in them, 
as did likewiſe the Blood-Veſſels of the Nerves; there 
was a ſmall Quantity of Water between the two Hemi- 
ſpheres. The Blood contained in the Heart and its 
Veſſels was an even Maſs about the Conſiſtence of 
Cream. The Cat had upon opening nearly the ſame _ 
pearances, and lived about five Hours. 


* 


u. A Letter * the Rev. Dr. Samuel Clarke to 
Mr. Benjamin Hoadly, F. R. S. occaſion'd by 
the preſent Controverſy among Mathematicians, 
concerning the Proportion of Velocity and Force 
in Bodies in Motion. 


S18, 


T has often been obſerved in general, that Learn. 
: ing does not give Men Underſtanding ;. and that 
the abſurdeſt Things in the World have been aſſerted 


and maintained, by Perſons whoſe Education and Stu- 
digs 
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1381 . 
dies Thonld ſeem to have furniſh'd them with the great. 
J 
That Knowledge in many Languages and Terms of 
Art, and in the Hiſtory of Opinions and Romantick 
Hypotheſes of Philoſophers, ſhould ſometimes be of no 
Effect in correcting Mens Judgment, is not fo much 
to be wonder'd at. But that in Mathematics them- 
ſelves, which are a real Science, and founded in the 
neceſſary Nature of Things; men of very great Abi- 
lities in abſtract Computations, when they come to ap- 
ply thoſe Computations to the Nature of Things, ſhould 
perſiſt in maintaining the moſt palpable Abſurdities, 
and in refuſing to ſee ſome of the moſt evident and ob- 
wi0us Truths; is very ſtrange. 5 
An extraordinary Inſtance of this, we have had of 
late Years in very eminent Mathematicians, Mr. Leib- 
nuit, Mr. Herman, Mr. Grave ſande, and Mr. Ber- 
noulli; who (in order to raiſe a Duſt of Oppoſition a- 
gainſt Sir Iſaac Newton's Philoſophy, the Glory of 
which is the Application of abſtract Mathematicks to 
the real Phenomena of Nature,) have for ſome Years 
inſiſted with great Eagerneſs, upon a Principle which 
ſubverts all Science, and which may eafily be- made 
appear (even to an ordinary Capacity) to be contrary to 
the neceſſary and eſſential Nature of Things. 
What they contend for, is, That the Force of any 
Body in Motion, is proportional, not to its Velocity, 
but to the Square f its Veloci. ES 
The Ab/aurdity of which Notion, I ſhall firſt make 
appear, and then ſhew what it is that has led theſe 
Gentlemen into Errour. — 
In the Nature of Things, tis evident, every Efe& 
muſt neceſſarily be proportionate to the Cauſe - — 
| 1 5 ect; 


ES „ 
Effect; that is, to the Action of the Cauſe, or the 


Power exerted at the Time when the Effect is pro- 
duced. To ſuppoſe any Effect proportional to the Square 


or Cube of its Cauſe, is to ſuppoſe that an Exel ariſes 
partly from its Cauſe, and partly from * Nothing. 
In a Body in Motion, there may be conſidered di- 
ſtintly, the Quantity of the Matter, and the Velo- 
city of the Motion. The Force ariſing from the Quan- 
tity of the Matter as its Cauſe, muſt neceſſarily be 
proportional to the Quantity of the Matter And the 
Force ariſing from the Velocity of the Motion as its 
Cauſe, muſt neceſſarily be proportional to the Velocity 
off the Motion. The whole Force. therefore ariſing 
from theſe #wo Cauſes, muſt neceſſarily be proportio- 
nal to theſe tuo Cauſes taken together, And there- 
fore in Bodies of equal Bigneſ and Denſity, or in ne 
and the ſame Body, the Quantity of Matter continu- 
ing always the /ame, the Force muſt neceſſarily be 
always proportional to the Velocity of the. Motion. If 
the Force were as the Square of the Velocity, all that 
Part of the Force, which was above the Proportion 
of the Velocity, would ariſe either out of Nothing, or 
(according to Mr. Leibnitz's Philoſophy) out of ſome 
* Which is juſt like the Suppoſition made by thoſe Mathematicians, Who 
have taken it for granted, that Z is equal to Infinite; that is, that as o 
to 1, ſo 1 is to Infinite; that is, that Infinite multiplied by o, is equal to 
1, or an infinite Number of Nothings equal to Something; which is pal- 
pably falſe, The true Proportion is, not as o to 1, fo 1 to Infinite; but as 
an. Infiniteſimal is to 1, ſo is 1 to Infinite, And as the Infiniteſimal of an | 
Infiniteſimal (that is, a ſecond Fluxion, or the ſecond Power of Infiniteſimal) : 
is. to 1, ſo is 1 to Infinity of Infinites, or the ſecond Power of Infinite; that 
is, (for Inſtance) tis as a finite [phyſical] Line to an Infinite Surface, or as a 
finite [phyſical] Surface to an infinite Solid, And as o (which is beyond all 
Proportion lower than the Infinit'th Power of an Inſiniteſimal) ĩs to 1, ſo is to , 
that which is beyond all Proportion higher than the Infinit'th Power of Infinite, 
Which clearly removes the Foundation of all the ridiculous Conſequences, 


which have been drawn from the Suppoſition of the fore-mention'd falſe 
Proportion, a 


living 


( 384 ) 

 Fiving Soul eſſentially belonging to every Particle of 
Matter. n 1 8 
Whenever any Effect whatſoever, is in a duplicate 
Proportion, or as the Square of any Cauſe; tis al- 
ways either becauſe there are #wo Cauſes acting at the 
ſame Time, or that one and the ſame Cauſe continues 
to act for a double Quantity of Time. 1 
The Reſiftence made to a Body moving in any fuid 
Medium, is in a duplicate Proportion to the Velocity 
of its Motion ; becauſe, in Proportion to its Velocity, 
it is reſiſted by a greater Number of Particles in tho 
ſame Time; and again, in Proportion to its Velocity, 
tis reliſted by the ſame Particles ſingly with a great- 
er Force, as being to be moved out of their Places 

with greater Velocity. 5 
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Light decreaſes in a duplicate Proportion of its Di- 
Nance from the Sun ; becauſe the Rays divaricate ac- 
cording to tuo Dimenſions; according to the Dimen- 
fron upwards or downwards, and according to the Di- 
menſion ſide-ways. But according to the third Dimen- 
ſion forwards from the Sun, a Ray of Light undergoes 
no Alteration ; becauſe the Particles, of which it con- 
fiſts, being emitted all of them with an equal Velocity, 
continue every where at an equal Diſtance from each 
other. 5 N 1 „„ 
One and the ſame Cauſe, acting in a double Quan- 

tity of Time, produces the ſame Effect, as two equal 
Cauſes acting in a //ngle Quantity of Time. One and 
the ſame Force, in tuo Parts of Time, will cauſe a 
Body in Motion to deſcribe the /ame Space, as double 
the Force would do in one Part of Time. The Space 
deſcribed therefore by a Body in Motion, is not as the 
Force; but as the Force and the Time taken together. 
| —_ 
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A Body, with any the leaſt aſſignable Force, will move 
through infinzte Space, if it meets with #o Reſiſtence, 
in an znfinzte Time. And in Spaces where there is an ani- 
form Reſiſtence to Motion, the Space deſcribed before 
the Motion ceaſes, muſt needs be as the Force and as the 
Time together: Becauſe a double Force will carry a 
Body twice as far in the ſame Time, and will alſo 
_ cauſe the Motion to be ?wice as long Time in deſtroy- 
ing by an uniform Reſiſtence. The Space deſcribed 
therefore before the Motion ceaſes, is in this Caſe de- 
monſtrably as the Square of the Force. A Body 
thrown upwards with double Force, will be carried 
four Times as high, before its Motion be ſtopp'd by 
the uniform Reſiſtence of Gravity; becauſe the double 
Force will carry it twice as high in the ſame Time, 
and moreover require ?᷑̃wice the Time for the uniform 
Reſiſtence to deſtroy the Motion. The Caſe is the 
ſame in accelerated Motion; in Bodies accelerated by 
a Succeſſion of elaſtick Impreſſions, or falling with 2 
| Motion accelerated by the uniform Power of Gravity, 
or by any other uniform Power whatſoever. The 
Space deſcribed muſt needs be as the Force, and as the 
Time wherein the Force operates. 
What | have thus demonſtrated concerning any Force, 

conſidered as the Cauſe producing an Effect; and con- 
cerning the Time, during which the Force operates; 
is on all Hands acknowledged to be true concerning 
Velocity. And therefore Velocity and Force, in this 
Caſe, are one and the ſame Thing. So that to affirm 
Force to be as the Square of the Velocity, is to affirm 
that the Force is equal to the Square of it ſef. 
Now from hence appears very clearly the Ground 
of the Errour theſe _—_— have fallen into, ** 
„ 0 
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the Force by which it is impell'd during its Fall; 
and that the Force acquir'd by a Body in falling, is 


Space deftribed in theſe and all other the like Caſes, 
is not as the Force only, but as the Force and as the 


wherein the Force a&s. The Force therefore and the 
Time taken together, being neceſſarily as the Space 


that the Velocity and the Force are equal, and not the 
Force as the Square of the Velocity. 


the Arms of a Balance of unequal Length, counter- 
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of their M/application of the Experiments they build 

© The Effet of a Force wnpreſs'd on a moveable 
Body, is the Motion of that Body from one Place to 
another. Now foraſmuch as the Eyect cannot but be 
proportional to its Cauſe, hence Mr. Leibuitæ (whom 
the other Gentlemen have follow'd) contends that the 
Space deſerib'd by a Body in falling, is proportional to 


proportional to the Space it has deſcribed in its Fall. 
Which Space being agreed to be as the Square of the 
Velocity (as being proportional to the Velocity and to 
the Time taken together) hence they infer that the 
Force likewiſe is as the Square of the Velocity, 

But from what has been faid, *tis plain, that the 


Time wherein the Force acts; that is to ſay, as the 
Square of the Force. For the Cauſe of the Quantity 
of the Space deſcribed, is not barely the Quantity of 
the Force, but alſo the Contznuance of the Time 


deſtribed ;, as the Velocity, and the Time taken foge- 
ther, are on all Hands acknowledg'd to be; it follows 


When two znequal Bodies faſtened at the Ends of 


poiſe each other, and vibrate in equal Times; as they 
muſt neceſſarily do, being faſtened to the Arms of the 
fame Balance: which is an Obſervation Mr, Leibnitæ 
lays great Streſs upon: In That Caſe indeed the Forces 
| D will 
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will be as the Spaces deſcribed. But not therefore as 
the Squares of the Velocities. For in That Cafe, the 
Velicities themſebues are as the Spaces deſcribed, 
becauſe the Times are equal. ee - 
When a Body projected with a double Velocity, en 
ters deeper into Snow or /oft Clay, or into a Heap of 
pringy orelaſtick Parts, than in Proportion to its Ve. 
bocity; tis not becauſe the Force is more than pro- 
portional to the Velocity; but becauſe the Depth it 
penetrates into a ſoft Medium, ariſes partly from the 
Degree of the Force or Velocity, and partly from the 
Time uberein the Force operates before it be ſpent. 
In the Colliſion of hard Bodies, tis (I think) agreed 
on all Hands, that tis demonſtrated by Reaſon, and 
confirmed by Experience; that when a perfectly hard 
Ball, moved with whatever Degree of Velocity, ſtrikes 
full upon another hard Ball, equal in Bigneſs and 
Weight, and without any Motion in it; if the Balls be 
une laſticb, they will both go on together the ſame 
Way, dividing the Motion equally between them, witn 
half the Velocity the firſt Ball had originally: But if 
they be perfectly elaſtict, the moving Ball will com- 
municate its whole Motion and Velocity to the quie- 
ſcent Ball, and it ſelf lie ſtill in the others Place. 
Were it true now, that the Force of the moving Ball 
was as the Square of its Velocity; theſe Experiments 
would then thew (which is infinitely abſurd) that the 
Force or vis inertiæ in the quieſcent Ball, the dead 
Force, was always proportional to the Square of the 
Velocity (which theſe Gentlemen affect fantaſtically 
to call the /zving Force) of the moving Ball, whatever 
its Velocity were. Or the Force in Both might juſt as 
reaſonably be ſuppoſed to be as the Cube, or the qua- 
drato-quadrate, or any other Power of the Velocity 
of the moving Ball, Which is turning the Nature 
ES F ffs of 
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1 
„f Things into Ridicule. Mr. Leibnitæ, in ſome Let. 
ters which he wrote into England, intimated that 
he had a Proſpect of a perpetual Motion, founded on 
the Notion of a Vital Principle, or active Power 


ein Matter. But from the Experiments now mention- 
ed, *tis evident that if the Force of Bodies in Motion 
could be exalted even to the infinit'th Power of their 

Velocity; yet ſince, to anſwer the Phœnomena of Na- 
ture with Regard to Action and Re-action, the ſame 
Force muſt neceſſarily be allowed to all quieſcent Bo- 
dies likewiſe ;, it could be of No Zfet. 


III. Aſtronomical Obſervations made at Vera Cruz, 

by Mr. Joſeph Harris. Reviſed and communica- 
ted by Edm. Halley, L. L. D. Aſtron. Reg, 
a % 9 


THE Latitude of this Place I found (by ſeveral 
diſtant Obſervations made by a Quadrant of four 
Feet Radius) to be 19 12 N. „ 
On March 11, 1727. O. S. there happen'd here a 
conſiderable Eclipſe of the Sun, the greateſt Obſcura- 
tion being about 104 Digits; and having that Morning 
carefully adjuſted the Pendulum Clock, and fixed 2 
Teleſcope to the Index of the foreſaid Quadrant, I ob. 
ſerved it to begin in or about the S. E. by S. Part of the 
Sun's Disk at 49 # Minutes after Noon apparent Time; 
the Altitude of the Sun's Center then was 67* 53. 

We could not determine exactly the Middle of this 
Eclipſe, but as near as we could judge, it happen'd about 
2 30m P. M. 


1 
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T he Eclipſe ended in or about the N. N. E. Part of 
tlie Solar Disk. at 35 59% P. M. at which Time the 
Sun 's Altitude was 28* 34. W 
By comparing theſe Obſervations with a Colpalitian 
which I made from Mr. Flamſtead's Tables, I judg'd 
Vera Cruz to lie 97 30! to the Weſtward of the _— 
ridian of the ſaid Tables. 7 

We had here allo a Lunar Eclipſe Sepremben 20. 
1726, O. S. but it happen'd to be a little cloudy about 
the Time of its Beginning and 8 ſo that we could 

not get a juſt Obſervation. 
In the Tears 1726, and 1727, I rei here the 
Magnetic Variation ſeveral Times, and found it to be 
about 24 Degrees Eaſterly. 
We ao obſerv'd the Variation ſeveral Times on our 
Voyage from England towards Vera Cruz (having on 
Board a good Azimuth Compaſs) but Ialways found that 
the beſt Obſervations we could make, when compared 
together, differ'd ſo much, that we could not depend 
upon them, to much leſs than three or four Degrees,. 
or {ſometimes half a Point of the Compaſs. 


IV. 


IV. A new Method * compeſtn a nas Hi 2 


there might be ſome Account taken of thoſe alſo that 
were —_ at Sea; which already are by far more nu- 


what can be expected thence for ſome Ages ſtill to come. 
This Method occured to me, as I was looking over va- 
rious Journale of Voyages in my Paſſage from Eng- 


of Meteors communicated in a Letter to Dr. Jurin, 
R. S. & Coll. Med. Lond. Soc. By Mr. llaac 
Greenwood, Profeſſor of Mathematik at Cam- | 
bridge, New-England, 


Honoured Si its . 


HIS Method in — is, that in Addition to 
ſuch Obſervations as ſhould be made on Land, 


merous than what were ever made aſhore, or indeed 


Land, in which 1 was not a little ſurpriz d to find the 
following Particulars conſtantly obſerv'd. 
Firſt, There was a general Account of the Meatber 
for every Day, during the Paſſage of the Ship on the 
Voyage, which tho not quite fo exact as the Obſerva- 
tions of the ſame Kind that have been made on Land, 
particularly what were publiſh'd by the Rev. Mr. Der- 
ham, yet for all that I know, are ſufficient for the De- 
ſign. However, if there is any Defe& in this Article, 
it is abundantly made up in another Column; which is 
a far more exact Regiſter of the Direction of the W ind. 
than was ever kept aſbore, being an Account thereof to 
every two Hours 1 in the Day. This Article may — 
aps 


hk ay 
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haps be of very great Importance; ſince, as you obſerve; 


Compertum habemus, ut quod maxime, fubitas tem- 


peſtatum commutationes Ventis præcipus acceptas eſſe 


referendas. As for the Degree or Strength of the Wind 
there are alſo ſufficient Data in all Sea-Journals to de- 


termine it, as I ſhall particularly ſhew in the Sequel of 


this Letter: Laſtly, there 1s a daily Account inſerted 
of the Latitude and Longitude of the Ship, that there 
will be no Difficulty in computing what Part of the 


Globe each Obſervation belongs to. a 
And now fince there is in the World a great Variety 


of theſe Marine Obſervations already made, (for in all. 


| Voyages whatſoever that have been perform'd for many 
Years paſt, it has been cuſtomary to keep an exact Jour- 
nal of the aforeſaid Articles, I thought it might be no 
difficult Matter to collect therefrom the H:/tory of the 
Winds, and Weather in moſt Parts of the Ocean. 
In order to this, I imagin'd that if the Royal Socie- 
ties of London and Paris ſhould encourage ſuch a De- 
ſign, they might eaſily procure Extracts from moſt of 
te Journals kept in their reſpective Nations : For cer- 
tainly ſuch Gentlemen as would be at the Pains to keep 


a conſtant Diary of the Weather, would not fail alſo 


to communicate ſuch Mariae Obſervations, as they 


ſhould be able to obtain. 


The Seamen likewiſe themſelves, (among whom 
there are a conſiderable Number of ſuch as have a Taſte 
for phyſical Knowledge) as they are under a Kind of 


Neceſſity to obſerve cæactly the Finds, &c. would not 
be backward in tranſmitting their Obſervations ; eſpe-- 
cally when they were informed of what Importance 
and Advantage it might be to themſelves, and the Cauſe 
of Navigation. 5 OTE 
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« 392 5 
I proceeded further to think, that if the aforeſaid 
Societies ſhould judge it improper to be at fo great an 
Expence as would be requiſite in printing ſo many Ex. 
tracts from ſuch Journals as ſhould be fent to them, that 


they might notwithſtanding keep in Manuſcript a Book 


of Tables of ſuch Marine Obſervations, as they ſhould 
think fit to collect therefrom ; and that the Secretarzes 


of the Society (who for the moſt Part are ſuch Gentle. 


men as have in a particular Manner diſcover'd a gene- 
rous Principle of promoting Natural Knowledge) ſhoull 


take Care, that all ſuch Obſervations were tranſcrided 1 in 


their proper Places. 


The Form of theſe 2. ables 1 thenghe might be | in the 


* Manner. 
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H. V V. D. Weather, W. D. Wea the 


Rain. 


Rain. 


Stm. ofRai 


Cloudy. 


Io which: the N dens the Ther, Monk, and 
Day; the horizontal Space juſt below it, the Longi- 


tudes; the vertical Space without the double Lines, the 


Latitudes : that within the double Lines, the Hour of 


the Day; : and the horizontal ſpaces under the es 
tu ES, 


— 


| 


C + 
tudes, the Wind, its Degree, or Strength, and the 


Weather. e 5 | 
In this Specimen I have noted every Degree of Lati- 


tude and Longitude, that the Work might be the more 
perfect. I have only taken Notice of Four Hours in the 


Day, vig. 12 at Noon, 6 in the Afternoon, 12 at 
Night, and 6 in the Morning. However, if there be 


requir'd a greater Exactneſs in this Article, it will 

be eaſy enough to frame Tables accordingly. I be- 
gan the Hours with 12 at Noon, becauſe all Journals 
are kept from that Period, the Marine Day being al- 


Says counted from Noon to Noon. There may be 


other Columns inſerted, as 1 ſhall mention in the Cloſe 
of this Letter, tho what I have already taken Notice 


of is ſufficient to our preſent Deſign. 


Of theſe Sort of Tables there muſt be at leaſt Four 
Volumes; One for the Atlantick Ocean, which will be 


by far the largeſt of them all, and perhaps the moſt 
profitable, as moſt of the Trade of the World lies there- 
on; the ſecond for the Mediterranean; and the others 
for the German Sea and Baltic. In Proceſs of Time 
alſo, it may perhaps be thought worth the while to pre- 
ſerve ſuch Obſervations as are made on the Indian Sea, 
and the Pacific Ocean. e 


I muſt acknowledge my ſelf incapable of making a 
juſt Compariſon between the Advantages and Inconve- 


niencies attending ſuch a tabular Regiſter of the Winds 
and Weather, as I have propoſed; however, I will take 
the Liberty to mention one or two Things, by which 
you will fee how the Matter appears unto me. 

It muſt be confeſs'd, that the Work will be very 


much protra&ed, and require-ſome conſiderable Appli- 
Gge cation 


Weather, which are accordingly mark d with W. D. 


Y Can) 
cation and Care in extracting ſuch Obſervations, as ſhall 
be of Uſe, from Journals. There will alſo be ſome Dif. 
ficulty in procuring any conſiderable Number of ſuch 
Journals; and Jaſtly, there is but a very ſmall Num- 
ber of Obſervations made, in Compariſon to the Spaces 
that muft be allow'd in the Tables for them, by which 


Means there muſt neeefſarily be a great Waſte. . 
In Anfwer to theſe Objections, it may be ſaid in ge. 
neral, that there will be much leſs Application and Care 

requir'd than in keeping a Diary of the Weather, &c. on 
the Laud. By this Means alſo, there may be more Obſer- 
vations collected in a few Years, than can be expected 
from the other Method in ſome Ages; and one Man, 
may be able in a few Months, hereby to compile a lar- 
ger Oy of the Weather, than what has hitherto 
been done by the united Obſervation of all ſuch, as have 
JJ 
Tho there might be ſome Difficulty as to particular 
Perſons in procuring a great Number of Journals, it 
cannot be fuppos'd, that fo illuftrious a Body of Men as 
the Royal Societies at London and Paris, ſhould meet 
with the ſame. It is obſervable alſo, that in the Royal 
Navy of Great-Britain, the Maſters of the Mathema- 
. racks are oblig'd to keep ſuch a Journal by an Act in 
. the late Reign, on Board every Ship, which without 
Doubt might be eaſily obtained on this Occaſion : Nor 
can we imagine any in the trading Intereſt would re- 
fuſe a Thing, that tended ſo much to their own Advan- 
tage and Benefit. = ws 
It 68 true, there can be no Remedy for the many em- 
: pty Spaces in the Tables, (if that Method be follow'd 
which I have propos d;) however this will be look'd 
upon as a trifling Objection, by ſuch as conſult the Im- 
. provement 
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provement of Natural Knowledge, rather than the 
Waſte of Paper. W 5 

I ſhall conclude theſe general Remarks, by obſerving, 
that as the Hiſtory of the Winds and Weather is capa- 
ble of a more 4 and expeditious Improvement from 
Marine Obſervations than from Diaries from the Land, 
ſo alſo it is capable hereby of a more large and exten- 
five Improvement. Without Doubt it will require ma- 
ny Years before Obſervatories of the Weather, Gc. 
will be erected at all the Univerſities and Capital 
Towng of the Provinces, Shires, &c. in Europe, (if 
ee.ruer ſuch ſhould be,) not to mention Africa, Aſia, and 
America, from which little can be expected in this 
Affair; and yet upon that Suppofition, how few would 
the Diaries be, in Compariſon of the great Number of 
Journals that are annually kept at Sea? beſides many 
Thouſands that might perhaps be obtain'd, relating to 
the Courſe of the Winds and Weather, fucceſhively for 
many Years laft paſt. It is beyond my Abilities, in- 
deed, to calculate with any Exactneſs, how many Veſ- 
fels there may be upon the Seas. which I have named, 
in the Space of one Year, and conſequently how many 
diſtinct Journals there are annually kept; however, if 
I may judge from the Trade of the little Town, where 
this Letter is dated, there muſt be many Thouſands : For 
there are ſeldom leſs than eight or nine Hundred Voy- 
ages made to and from this Port in a Year. I ſhall only 
add in this Place, that the Method here propos'd ſeems 
to have the Advantage of the common Method hereto- 
fore uſed in compoſing the Natural Hiſtory af Mete- 
ors ; inaſmuch as that requires a particular Applica- 
tionand Attention without any other Views and Advan- 
tages; whereas in our Caſeé there is a Kind of Neceſſity 


. 
of making ſuch Obſervations, in order to conduct a Ship 
ſafely thro' the Ocean, whether the philoſophical Part 
of Mankind ſhall think fit to improve them in their In- 
tereſt, or no: However, I would not be underſtood, by- 
any Thing that has been ſaid upon this Head, to dero- 
25 gate from the Deſign of obſerving on Land, for that 
likewiſe has many Advantages, that we can by no 
Means pretend to in the New Method. 
I ſhould protract my Letter to an unreaſonable Length, 
did I enter profeſſedly upon the particular Advantages 
and Benefits, that may accrue from ſuch a Tabulgr Re- 
giſter of Marine Obſervations, as I have propoled. I 
thall mention therefore only two Thing 
Firſt, We may be able from this Method to define 
with a great deal of Exactneſs, the Bounds and Limits 
of all conſiderable Winds; for as there are at all Times 
in the Lear ſome Hundreds of Veſſels at Sea, it is of 
the ſame Importance in our Caſe, as tho there were ſo 
many diſtant Obſervatories there; and that the Know- 
ledge of theſe more extenſtve and general Hinds would 
be of conſiderable Uſe, none will deny, that ſhall at- 
tentively conſider it; for hereby we ans be able to 
judge, in what Place ſuch a Wind has its Origin, how 
long a Tune it continues, with what Velocity it moves, 
where its greateſt Strength is, and how great a Part of 
the Earth it paſſes over. Perhaps alſo, in Proceſs of 
Time, by this Means, we may arrive to fo much Skill, 
as to judge with ſome conſiderable Certainty, from the 
Riſe or Beginning of a Wind, what its Effect and Iſſue 
ſhall be; which will be of as great Importance in Navi- 
gation, as any Thing ſtill wanting. Again, from ſuch 
Marine Obſervations of the more extenſive and laſting 
Winds, it is not impoſſible, that we ſhould be able to 
7 make 
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1 
make a probable Judgment of the Effect and Influence 
of the Wind upon the Weather; which, for what Cauſe 
know not, I have frequently obſerved at Sea, to change 
and alter, according as that do td. > 5 
Secondly, From collecting all ſuch Meteorological 
Obſervations as are made at Sea, we may reaſonably 
expect to come to the Knowledge of ſuch Winds, as pre- 
vail moſt in particular Latitude. Tho the Wind is a 
very uncertain Meteor, there is no Doubt, but that in 
ſome Places, it has a very different Courſe from what it 
has in others. If I: miſtake not alſo, it has been fre- 
quently obſerved, in ſome particular Places, that the 
Courſe of the Wind in one Year has been much. the 
fame as in others; and tho there has been no particu- 
| lar Order or Exactneſs yet diſcover d, yet the prevalent 
Winds, or the greater Number of Winds have been, in 
both Caſes, according to the ſame Direction? In theſe 
Parts of the World it is remarkably ſo. We can't, in- 
deed, expect to diſcover the Rezgning or Prevalent 
 Winds,of ſuch Latitudes, as are very diſtant from the 
Tropicks, by as eaſy an Obſervation, as the Trade-Winds 
and Mom ſoons, which are in the Torrid Zone, were 
firſt found out. However as it has been after many 

Obſervations, that the Courſe of thoſe Fix'd Winds 
was determin'd, we may alſo hope, that Time and In- 
duſtry may bring us to a much better Knowledge than 

what we have at preſent, of theſe which are more Va- 
riable. I need not ſay of how much Importance it 
would be to the Trading Part of the World, were we 
able to define the more frequent and reigning Winds of 
every Climate; for as the Probability of Voyages 
might then be calculated in the fame Manner as 
that of other Chances, the Sailor might then better 
know 
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( 398 ) 
know how to order his Courſe ſo, as to arrive with the 
moſt probable Diſpatch to his Port. flu, 

It may not be impoſſible alſo, from a protracted Series 
of Sea-Obſervations, not only to know the general 
Courſe of the Winds in every Climate in the whole 
Year, but alſo to make a very probable Judgment of the 
reigning Winds of the ſeveral Seaſons of the Lear, and 
perhaps of every Month too : Which if it could once 
be obtained, we ſhould have nothing more uncertain in 

Navigation, than that it was a Doctrine of Chances, 
which might be mathematically calculate. 
I ſhall mention under this Head but one thing more, 
which we may with all the Probability imaginable ex- 
pect to arrive to, vis. the particular Seaſons, Signs, and 
Places of the Tornados and Hurricanes. The Effect 
of theſe are in many Caſes ſo fatal, that they call for 
all our Skill and Obſervation: And could the Hiſtory 
'* {hereof be fo ſucceſſively known, as that we might be 
able to draw any certain Concluſions from it relating 
Hereunto, it might perhaps be a ſufficient Recampence 
for all the Care, that is requir'd, in the whole Collection 
of Marie Obſervations, >a © 
1 might add in common to the two foregoing Heads, 
that the Marine Obſervations have much the Advan- 
tage of ſuch as are made on Land, (which notwithſtand- 
ing are of very great Service,) inaſmuch as they are 
Not obnoxious to any external Accidents, as theſe are; 
the Winds aſhore being frequently interrupted in their 
Courſe, and often diverted therefrom, by intervening 
Mountains, Vallies or Promontories, | 
Were I allowed to reckon among the Advantages of 
this New Method of obſerving on the Winds and Wea- 
ther, thoſe incidental Obſervations, that might be found 


in 


„„ XY 
in Journals, of general Benefit to Mankind, they are 
perhaps alone ſufficient to engage us in the Work. 1 
ſhall only hint here, that if it ſhould be thought pro- 
per to practice our Deſign, it may perhaps be worth 
the while to inſert into the Meteorological Tables, ſuch 
Obſervations as relate to the Variation of the Compaſi 
and Currents ; the true Knowledge of which would. 
be of no inconſiderable Service to Navigetion. 
If likewife there was a Column left for ſuch remark- 
able Accidents as did QCCUr, it might not be amiſs; par- | 
ticularly, any uncommon Diſcoveries! of Lands, Rocks, 
or Soundings ;. exceſſive Thunder and Lightning, Sc. 
Luminous Appearances in the Sky; what Remarks may 
be found relating to the Water-Spout, which tho' per- 
| haps one of the moſt curious Phænomena of Nature, is 
as little known as any whatſoever; ſubmarine Hiatus 
or Wirlpools, if any ſuch there be; and laſtly, any ex- 
traordinary Rendezvous of Fiſh, &c. that are uſed in 
the Affairs of Life, not to mention ſuch Deſcriptions, as 
may relate to Matters of meer Speculation and Curioſity. 


But theſe Sort of accidental Advantages, in ſuch x 
Collection of Journals of Voyages, as is neceſſary to our 
Deſign, are too numerous to be inſiſted on: I ſhall 
therefore only add one more, which is the great Im- 
provement there would hereby be given to Geography, 
a Science of the greateſt Uſe and Importance in the Af- 
fairs of Life. Not only all Marographical Charts 
might be by this Means corrected, and brought to the 
Truth, which is of ſo much Concern, that the Lives of 
a great Part of ſuch as go to Sea depend upon it; but 
alſo, the Diſtances and Situation of all Sea-Ports, and 
many other Things, which are uncertain, or wanting 
mn that Science, determin'd with the greateſt Exactneſs. 

As oY | * In 
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the greateſt Winds be ex 


will be no Difficulty in this Matter. 


„ „„ 5 
In a Word, Geography may, by ſuch an Expedient, ar. 
of Perfection, as it is capable of. 726 

I ſhall have finiſh'd my Defign in this Letter, when 
I have taken Notice of the Method of defermining the 


rive, in a very expeditious Manner, to as great a Degree 


Degree and Strength of the Wind, from ſuch Data re- 


lating thereunto, as are to be found in Sea- Journals; 


which in general is, from obſerving how many Knots 


the Veſſel goes at the Time of Obſervation ; which is 
always inſerted in the Day-Book or Journal; or, in 
other Words, what Velocity ſhe then has; for the 
Strength of the Wind may, with Exactneſs enough, in 
this Affair, be judg'd of from the Effect it produces, or 
the Motion it communicates to the Ship. It is true, 


there will be ſome conſiderable Difference in this Re- 
ſpect, ariſing from the Shape and Burthen of the Veſ- 
ſel: However, as we do not expect a mathematical Ex- 


actneſs in this Article, after a little Uſe and Experience, 


together with comparing the greateſt Velocities of dif- 


ferent Ships together, a Perſon may ſeldom fail of judg- 
ing of the Strength of the Wind, at leaſt to a fourth 
Part; that is, if according to the Method you propoſe 
in your Invitatio ad Obſervationes Meteorologicas, 
preſs'd by 4, and the lighteſt 


by Unity. e _ * 

In Oblique W mas, the Strength or Degree thereof 
will not be directly proportional to the Velocity of the 
Veſſel, but muſt be correQed a little; however, there 
For ſuch as are 
acquainted with the Method of reſolving Oòlique 
Powers into Direct ones, may eaſily compoſe a Table 


of Proportional Parts ſuited thereunto. I did intend 
to have inſerted ſuch a Table ; but I am afraid I have * 
— . already 


7 . 
already treſpaſs d in the Length of this Epiſtle, and 
ſhall therefore only add, at preſent, that I am, 


N ith the utmoſt Sincerity and Re [þ eff, 
r 


Euxoted humble Servant, 


* 


lIſaac Greenwood. 


Dres, 
SIN CE my writing the foregoing, I have thought 
on a Method of keeping the Meteorological Tables 
therein propoſed, whereby the Work will be very much 
contracted. This is, inſtead of conſtructing the Tables 
according to the Oceans whereon the moſt confiderable 
Trade of the World lies, to frame them only according 
to the Route of the moſt common Yoyages on thoſe 
Seas. Thus, may one of the Tables be confin'd to that 
Part of the Atlantic Ocean, which ſuch Ships gene- 
rally paſs over, that Trade between Great- Britain and 
the Weſt Indies; another Table for thoſe Parts of the 
Ocean, that lie in the Paſſage of ſuch Ships as are enga- 
ged in the Mediterranean, or Turkey Trade; to which 
may be added a Table for the African, and India 
Commerce. Another Table may be framed to that 
Part of the Ocean, that lies between the Northern Pro- 
vinces in America and the Veſt Indies; as alſo one 
for the Ships that paſs between New-England, and 
H hh News 


(4 4 
Neu. Fork and Britain, which on the Northern Part 
may be made fo wide as to take in the Newfoundland 
Trade, Sc. But | ſhall mention no more Particulars; 
for in the ſame Manner it will be eaſy to conſtruct Ta- 
bles to all thoſe conſiderable Parts of the World, to 
which — are perform d. JAE 


3 
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V. Some Obſervations towards compoſing a Natural 
' Hiſtory of Mines and Metals, communicated in 
4 Letter to Dr. Rutty, S. R. Secr. & Coll. 
Med. Lond. Soc. By Dr. Frank OT 
Profeſſor of Anatomy at Oxford. 


Dear Si irs 


FN Obedience to-your Commands, 1 here ſend you the 
Particulars of what I obſerv'd during a Year's Stay 
in the Weſtern Part of Evo concerning Mines, 
on: 

Mines in general are Veins or Cavities within the 
Earth, whoſe Sides receding from, or approaching 
nearer to each other, make them of unequal Breadths 
in different Places; ſometimes forming large Spaces, 
which are calPd Holes. They are fill'd with Sub- 
ſtances, which, whether metallick, or of any other Na- 
ture, are term d the Loads. When 1 the Subſtances form- 
ing theſe Loads are reducible to Metal, the Loads are 


by the Miners ſaid to be alive; otherwiſe they are 
term'd dead Loads. 


In 
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3 (403) fs 
In Cornwall and Devon the Loads always hold 
their Courſe from Eaſt ward to Weſtward tho' inother 
Parts of England they frequently run from North to 
South. The Miners report, that the Sides of the Load 
never bear in a Perpendicular, but conſtantly underlay 


either to the North or South, PE Ep [F oe: 
The Mines ſeem to be, or to have been, the Channels 
thro which the Waters paſs within the Earth; and, like 
Rivers, have their ſmall Branches opening into them in 
all Directions; which are by the Miners term'd, the 
Feeders of the Load. VPN 
| Moſt Mines have Stream; of Water running thro? 
them, and when they are found dry, it ſeems to be 
owing to the Waters having changed their Courſe, as 
compell'd to it, either becauſe the Load had ſtopp'd up 
the antient Paſſages, or that ſome new and more eaſy 


ones are made, „ „ 
The Load is frequently intercepted by the croſſing of 
a Vein of Earth, or Stone, or {ome different metallick 
Subſtance. In which Caſe it generally happens, that 
one Part of the Load is moved a conſiderable Diſtance to 
one Side. This tranſient Load is by the Miners term'd 
a Flookeng ;, and the Part of the Load which is moved, 
, in their Terms, ſaid to be heaved. This heaving 
the Load would be an inexpreſſible Loſs to the 
Miner, did not Experience teach him, that, as the 
Loads always run on the Sides of the Hills, ſo the Part 
heaved is always moved towards the Deſcent of the 
Hill. - So that the Miner working towards the Aſcent 
of the Hill, and meeting a Floobing, conſiders himſelf 
as working in the Part heaved ; wherefore cutting thro? 
the Flookeng, he works upon its Back towards the Aſcent 


ef the Hill, till he recovers the Load, and vice versd. 
MHD 3 Thus 


— — ———ů eee — In — 
* 


— 
PF 


L 40 
Thus in Figure the fr, AD ſhews a Load 
in the Side of a Hill, B the Fee 
ing, D is the Part heaved. TY Fey 
Sometimes, tho' not conſtantly, the Mine is lined 
with an intermediate Subſtance between the Load and 
it ſelf, This is (properly ſpeaking) the Wall of the 
Load: Though, in the common Acceptation of that 
Term, it fignifies either ſuch intermediate Subſtance, 


running 


ders, C the Fol. 


or the Side of the Mine, where the Load immediately 
unites it ſelf to it. Thus in Figure the ſecond, A 1s 


the Side of the Mine, B the intermediate Wall of 
white Mundick, C the Load of Copper. And in Fi. 
re the third, AB the two Walls of Spar- tone, 


C a ſmall Vein of Tin Oar. 


The Springs in theſe Parts are always hard, as a- 
bounding very much, either in ſtony, or ſalphureo. 
ſaline Particles. | = 


© From this Water thus ſaturated with ſtony Par- 


ticles, we frequently find the Paſſages of the Water un- 
der Ground, either partly, or totally ſtopp'd up ; the 
ftony Matter gradually concreting round the Sides of 


the Mine, and forming thereby a confuſed Load of 


Spar-Stone, : „ 
At other Times this ſtony Matter coneretes more 
diſtinctly: In which Caſe the ſtony Matter ſeems to 
be govern'd in its Concret ion by a Plaſtick Power. 
N. B. When I ſpeak of a Plaſticb Power, I would be 
underſtood as meaning only a Modus of Attraction, by 
which the attra&ed Particles are rang'd in this or that 
determin'd Form. This Power then ſo exerts its Ac- 
tion, as to range the concreting Matter into the Form 
of an hexagonal Priſm, whoſe Head goes off in an 
= | . Heragonal 


TR” © 
hexagonal Pyramid. Where this plaſtick Power hap- 
pens to be ſingle and uncontroul'd, it preſerves the Form 
of the Criftal to very conſiderable Magnitudes. 
In theſe fingle Criſtals we may obſerve, that they are 
of different Tranſparencies and Colours, as the ſtony 
Matter is more or leſs diſengaged from other Subſtane. 
ces, or as thoſe other Subſtances are capable of impart- 
ing different Tinctures to them. And that they ſeem 
form'd laminatim; tho the Laminæ are only diſtin- 
guiſnable, when the Matters from whence the Criſtal 
15 ſucceſſively form'd, happens to differ in Purity. 
Thus in Figure the fourth, the Criſtal was at firſt 
form'd from Matter intangled with a foul yellow 
Subſtance; after which, a pure Matter advening, the 
Criſtal was in its future Lamination form'd more pure 
— VA w 
But where the plaſtick Particles are more numerous, 
there ſeems Reaſon to believe, that theſe very Plaſtick 
Particles, before they are fix'd, are ſubject to the 
Controul and Direction of any fix'd plaſtick Particle, 
within the Verge of whoſe Activity they happen to 
move: notwithſtanding which, after they are once 
fix d, they exert their own p/aſiick Powers, and, in 
Conjunction with the firſt plaſtick Particle, govern 
the future Concret ion, in ſuch Manner as to forma 
ſeemingly irregular Criſtal, tho? compoſed of two or 
more regular Criſtals. Thus in Figure the fifth and 
fixth A and C ſeem to have attracted amongſt the ſtony 
Particles, two plaſtick Particles, which afterwards ex- 
erting their own Powers, form the additional Criſtals B 
and D. | 3 I 
There are many Phænomena obſervable in theſe 
Criſtals, which, at preſent, I :nay paſs over, as leſs re- 
& lating 


— — 5 — 7 K 
— 8 a a * — Wo F 
——ͤ——ů— — e 
, PI 2 „„ 42 * 
d A ba _ 4 — _—— p . 
a ks : xz AS. . _ —_ » Abs — — — 
— . « q , 
" 


- 
” © 
_ * . - 
* * = A. 4 en 
«\ e p — 5 4 " Y 1 1 Nr * 5 mh 5 TR. « Ps * * - % * Dy = Do”, 7 p N 
*. n 8 . ms N * * 1 i » g 7 wx . 2 5 % > =o. g . eo EI, 8 £ wm - . — c — . — bh 
- - — — 1 — T: 2 — —— — ů — — — — - — 


— —— —— . — - 
— » . ———ͤ— — - * 
3 32 : . , Pre 
* 7m 23 —— — 8 
* 
- 
2 : IF . — — es. — ws 


N = _ _ — * = 
* by - - _ 
- = m 
. a N 4 a Ju £ — 
ot = Sn 1 8 " 
* 5 — 8 * 1 — = — — 
4 1 * —— — — — rr —＋ð—„f . ¶ ͤͤ nÄACK — 
a n= $0 — — — — — — K _ oO — 
N — 1 — — — — — — > 5 . - — — a —j— — * — _ * - — — — =_ ws 
- _ — _—_—_ - <q — a — — — — - 
" — — — — - L — — — ke — — - 
. , — > _ o — Ae r—_no As - _— ——— — 
- * = po * pa = — * - — _ . 
: . 4 — — — = — — — — ——̃ —— n Sz > — M4 — 4 8 ak — 
— , = A ——— WW - — beds — — — — < ' 7 ' - - — - _— \ * * A 8 
— NS —_ — — , : __ "_ * — —_ - * - _= 1 — — - 2 — — — 
2 5 — — — - — 2 « N 5 — — 2 —— — - _ 
, — T — — 22 — - _ 8 — — — 
0 py Xa —_— — _—— — — — — 
_ — — = — — —— — 
— — — — V — — — — — — - 
1 0 — — — — — : n A 2 
_ — — 
l 4 ” * — 


1 ” 
— — — 
— —_ 


— 


= 


# — - — 5 
— — — ——— IF 8 ze - o 
— —— — 
—— 1 — — « 


w — * - — 
» - — 


— — 
_—_— — 
— - 2 - — 
— <> coed — — 
= 


_ 5 . 
att. . 


m—c nk... . 
- 2 
K 

- 
— — — — — 
— — ͥ — 
— 


—̃ 


2 


— , 
— — 
— = . 
- _ — wt3. 26 — 0 _—_ _ 
9 — . — ͤ— 2 4 
— — ” — * 
— — — 
n A N — — — 
— — —  — — — — 
< . _ — — w _ 
— R "_ — — — — 
* = 


— 
— — — — 


„„ 7 
lating to the Affair of Metalt; wherefore I ſhall only 
add, that theſe criſtalline Concretions exert a ſtrong 
Attraction on many metallick Subſtances. As in Fig 7. 
A the Spar has attracted the three Portions of Lead B. 
and in Fig. 8. the Criſtals C have attra&ed the Copper 
D, and are attracted by the Lead KE. 
The fſulphureo-ſaline Particles, with which, as ! 
| obſerved, the. Waters are frequently ſaturated, are found 
to be either of a vitriolick or an arſenical Nature: The 
firſt conſtantly, if pure, concreting into white Cubes re- 
ſembling Grains of Silver, while the arſenical Sulphur 
concretes into yellow Cubes like Grains of pure Gold. 
Both theſe are by the Miners term'd Mundick. 
Theſe ſulphureo- ſaline Subſtances ſeem directed in 
their Concretions by a plaſtick Particle, in the ſame 
Manner as the Criſtals above-mention'd ; and, like them, 
upon the fame Principles, are found ſimple or compound. 
In their Sides you may obſerve the Concretion forms it 
ſelf like Threads, which in three Sides run in different 
Directions, but are always ſimilar in the oppoſite Sides. 
Fig. 9. ſnews one of theſe Cubes, A the parallel 
Theees. 5 e 
Fig. 10. ſnews another of theſe Cubes, from whoſe 
Sides ariſe ſmall Segments of Cubes C. . 
But this plaſtick Power ſeems to be weaken'd or 
deſtroy'd, in Proportion, as this ſulphureous Matter is 
more or leſs intangled with metallick Subſtances. 
Thus in Fig. 11. the plaſtick Particle ſeeins for a 
while to have exerted its Power in the uſual Manner, 
till the advening Matter grew intangled with a ſmall 
Quantity of Copper, after which it ſeems only to have 
exerted its attractive but not its plaſtick Power, 
An 


0 407 ) 
And in Fig. 12. the white Mundick being infefted 


with Iron, ſeems ſo far from being affected by a pla- 
ic R Power, that it concreted in che Form of Icicles 
from the Fluid which tranſuded thro the Top of the 
n 

Fig. 13. repreſents fome ſmall Cubes of white or vi- 
triolick Mundicł. 

But to return to the Mines: They are found to con- 
tain Tin, Lead, Copper, Iron, and a pſeudometallick 
Fubſtance, by the 1 term 4 Gli For the Par- 
ticulars of all which, as they would vaſtly ſwell the 
Bulk of one Letter, I muſt refer you to my next. 


Jam, 


With the utmoſt Reſpe#?, 


Tour obliged Friend, 


Fr al. Nicholls.. 
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v. 0bſervationes A ſtronomicæ babite uly rr one, 
Anno 1726. a Rev. P. Joh. Baptiſta Gar one, 
Soc. Feſ. Communicante Iſaaco Sequeyra Sa- 
manga, M. D. R. S. S. G. Coll. Med. Lond. Lic. 


—_— 


ler ones 6 E merſones Pris Jovis s atellitis 4 
| Mai 2 * . ad finem Ann; *. 


W Ss 2: 4 
Mali 23. Debilitatio lucis 2 © 15 24 0 
Ilͤcaotalis Immerſio 43835 24 40 
Jul. 1. Debilitatio lucis F 
i Immerſio totalis © $4 & 
8. Debilitatio lucis OS I5 40 30 
PJ u 
17. Debllitatio Iucis h 
Aus » mn apo - 12 13 30 
16. Attenuatio luminis . 7 33 
Totalis Obſcuratio . 8 46 
23. Attenuatio lucis - 3 10 
Immerſio totalis 5 4 23 
25. Debilitatio luminis 10 31 40 
T 32 57 
Sept. I. Attenuatio lucis "0 27 57 
Iotalis Immerſio — 29 29 
10. Debilitatio lucis 3 33 47. 
 Totalis Obſcuratio — 54 54 
15. Immerſio in Umbram =» 21 32 
17. Attenuatio luminiss 5O 12 
, | - = 51 39 
24. Debilitatio lucis 46 38 


Totalis Obſcuratio. Dabia. 12 47 45 
Octob. 10. Immerſio totalis. Nonnihil dubia. 11 8 34 


Emer- 


( 409 ) 


Emer ſiones. 


Initium Emerſionis 
Integra luminis reſtanratio 


. Emerfio ab Umbra - 
| Emerſio a Penumbra . 
Nov. 4. Initium Emerſionis . 
ITotalis Emerſio — 
11. Initium Emerſionis I 
5 Integra lucis reſtauratio 
20. Emerſio ab Umbra 


Emerſio à Penumbra i 
4. Emerſio ab Umbra. Dubia. 
Totalis reſtauratio luminis 


— 


Continutio 3 oy —— ol Upg 
pone inquirendam. 


Die 3. Maii. 3 
p (of 
Altitude Meridiana limbi ſuper. Solis 8 au os 
Duadrante Murali quinque pedum «+ 7.3 3 
Correctio additiva Quadrantis - 10 15 
Altitudo apparens ejuſdem limbi 67 15 40 
Refractio -< — 23 
An comelts, & den limbs ſape- 8 67 14 17 
Semidiameter Solis apparens „ 15 56 
Altitudo vera centri — - 66 59 21 
Declinatio Borealis . - 15 40 36 
Altitudo Equatoris 3 FI 17 45 
Elevatio Poli. 1 — 38 42 15 
EH — 
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Die 22. Junii. 
Altitudo Meridiana limbi {i ſuper. Solis; 
Quadrante aftronomico trium pedum 8 | 
Correctio Quadrantis ſubtrahenda 
Altitudo — prædicti limbi - 
Refractio . — 
Altitudo vera limbi ſuperioris 1 
Semidiameter Solis apparens = 
Altitudo vera centri Solis 3 
Ejuſdem Declinatio Bor. - - 
Altitudo Aquatoris - „„ 
Elevatio Poli 


— 


Die 11. Auguſt. 
Altitudo Meridiana Lucidæ Lyræ, Qua- J 


 drante Murali quinque pedum 


Correctio Quadrantis, addit. = 
Altitudo vera ſideris - 
Declinatio Borealis, ex tabulis cl. v. 
Joannis Flamſteadi .::. 
Altitudo Æquat orie 
Elevatio Poli - - . 


Die 14. Auguſti. 
Altitudo Meridiana limbi ſup. Solis, q 


eodem Quadrante Murali - C 
el Correctio Quadr. add. 2 — 


Altitudo apparens ejuſdem limbi 2 
Refractio 
Altitudo vera limbi ſnperioris = 
Semidiameter apparens Solis _ 
Altitudo vera centri- in 1 
Declinatio Bor. - . R 
Altitudo Aquatoris +» — ANTI 


Elevatio Poli . * 


10 
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Die 25. Septembris. 


Gr. 
n 
2 37 


Aan Meridiana limbi ſup. Solis, 
Quadrante aſtronomico trium pedum ( 
Correctio Quadrantis ſubtr. < - 


Altitudo apparens — — +: 
| Refractio 3 5 
Altitudo apparens correcta 8 
Parallaxis = - - 
Alti tudo vera limbi ſuperioris - 
Semidiameter Solis apparens | — 
Altitudo vera centri Solis 5 F 
Ejuſdem Declinatio Auſtralis * 
Altitudo Æquatoris - - 


Z Eleyatio Poli EE. | 2 4 


Die 27. Ofobris. 


 Sextante FO 


| Altitudo ans limbi ap. a 


Correctio Inſtrumenti additiva . 
Altitudo apparens ejuſdem limbti 
Refractio - - 2 
Altitudo limbi luperioris _ 
Parallaxis . 
Altitudo vera ej juſdem linbi — 

Semidiameter lolis apparens * 
Altitudo vera centri . 

Ejuſdem Declinatio Auſtralis - 

Altitudo Æquatoris 8 
Elevatio Poli — 


a 
|; 
| 
/ 
. 
4 
4 
- 
G 


Refractio = . 5 £ 
Declinatio Auſtralis ex De La Hire 5 | 


Altitudo Æquatoris = 
Elevatio Poli © 5 


TW} 


Eodem dis 27. Oftobris. 
Altitudo Meridiana Fomahantis Aquarii )Gr, ' " 
ſeu Lucidz in ore Piſcis Auſtrini, eodem p20 9 53 


 dJextante OS. 
Correctio Inſtrumenti additiv 
Altitudo apparens R 8 


Altitudo vera fidcris 


Ex his, aliiſque Obſervationibus inferre ha&enus 


licet, VlyſiponenſemLatitudinem in ObſervatorioRegii 


Palatii, non excedere grad. 38* 43', nec minorem eſſe 


grad. 38˙ 4. Cæterùm, ad minuta ſecunda quod attinet, 
nihil audeo certi definire; neque enim hujuſmodi Ob- 
ſervationes ad id præſtandum ſatis eſſe arbitror; quæ 
ſcilicet, vel Inſtrumentorum defectu, utcunque exiguo, 
vel refractionum inconſtantià ab atris inæqual itate, vel 
Aſtronomorum diſſid io in Declinationibus ſiderum ſta- 
tuendie, vix aliquando contingat, ut omni prorſus ca- 
reant errore; nec ſi aliquando careant, id ullo poterit 
ind icio deprehendi. Ex prædictis tamen Obſervationi- 
bus, non imprudenter ſtatui poteſt Jatitudo Ob ſerva- 
torii Regii in auld 38* 42 10, noſtri verò Collegii 
D. Antoni: Magni, 38 41300. Quamquam hæc ipſa 


ſecunda prudens neglexi in nonnullis ſupputationibus, 
in quibus Elevatione Poli fuit utendum; tum quod 
nullum neglecta, aut nullius momenti errorem inducere 


poſſent; tum etiam quod aliarum Obſervationum indi- 


C10 
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cio pauciora, aut pene nulla ea eſſe viderentur. Mox 
tamen novis, variiſque Obſervationibus inſtituendis, ac 
præſertim magni Gnomonis ope, Auguſtiſſimi noſtri 
Regis juſſu erigendi, fore ſpero, ut ſecundorum nume- 
rum congruentiùs aſſequamur. 5 
Quas hic obſervavi Solis, Lunæque Eclipſes, obſer- 
vavit R. P. Dominicus Capaſſus, Conimbricæ, quò, à 
menſe Junio anni proxime ſuperioris 1726. balneorum 
caus\ ſeceſſerat; ibique nonnullas etiam inſtituit Ob- 
ſervationes circa Poli Elevationem; ac circa Intimi Sa- 
tellitis Immerſiones, atque Emerſiones; quas omnes 
ſeorſim exhibebit, una cum reliquis ab ipſo mox ha- 
bendis in variis hujuſce Regni locis ad Boream fitis. 
Deinceps in aliis etiam opportunius inſtituentur. 


VII. Some Obſervations made in tho Diſſe gion of 
| three Subjects; by Mr. Ranby, F. R. S. 


T HE Firſt, a Man aged 70 Years, who died of a 
4 Suppreflion of Urine, occafion'd by a Stone ſtop- 
ping in the Urethra, juſt within the G/ans, of the 
Bigneſs of a Horſe-Bean. This Appearance, with the 
Symptoms that had attended this miſerable Man, gave 
me Reaſon to expect ſomething remarkable in the uri- 
nary Paſſages. Ihe *Ureters and Peluis were very 
much diſtended ; which is common where great Num- 
bers of Stones have deſcended down them, from the 
Kidneys to the Bladder. The Bladder contained about 
ſixty Stones, the largeſt of which was about the Size 
of a Walnut, the others ſmaller ; and juſt within the 
Neck, was a hard Tumour, as big as a Nutmeg, has 
= almo 
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almoſt cloſed the Orifice : and indeed the Situation of 


this Tumour was ſuch, that it not only. made the paf. 


ing the Catheter very difficult, and hinder'd our teeling 


the Stones, by directing the Inſtrument upwards ; but 
likewiſe would alone produce the Symptoms of the 
Stone in the Bladder, by obſtructing the free Diſcharge 
of Urine through the Urethra; the inner Membrane 
of which appeared as if lacerated in ſeveral Places, and 
the Tube fill'd with a glutinous Matter tinged with 
Blood. On the back Part of the Yeſicule Seminales, 
near the Proſtata, were ſeveral Stones, as lirge as 
Peas, which cloſely adhered to the adjacent Mem- 


branes. - 


The Second, a Boy aged 10 Years, kill'd by a Blow 


on the Skull; whoſe Spleen weigh'd two Pounds, and 


poſſeſſed almoſt all the left Side of the abdominal Ca- 


vity. The Bladder, when diſtended to its greateſt Ca- 


pacity, would not contain an Ounce. 


The Third, a Man aged 25, who died of a Pocky 


Hectick, and ſome Days before complained of a pain- 


ful Swelling in the Teſticle, which he ſaid came the 
Night before. I examin'd it, and found it to be a 


Hernia Aquoſa, and would have punctur'd it, if I had 


not felt (beſides the Water) a hard Body, which J 
could by no Means reduce. In a few Days he died, 
which gave me an Opportunity of being ſatisfied, 


Opening the Scrotum, and ſeparating the common 
Membranes to the Proceſſus Vaginalis, it contained 
about four Ounces of Water, beſides a great Part of the 


Omentum; ſome Portion of which adhered to the Bot- 
tom of the Cavity, and the Albuginea that immediate- 
ly covers the Teſticle. 
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© In Obſervationibus Aug. 24, Sep. 22, 29, & Oct. 6. notandum eft, Latitudinem terti 


merſionis: at ſomno 
invadente, nimis ſerò 
Emerſionem vidi. 


Immerſio accurat? yi. 


| | ſa, ſed Emerſio du- 


bia propter vicinitatem 


Satellitis majorem fuiſſe quam C. FramsTEEDIvs, aut Cas8invsconjetarunt. Nam 
itte Satelles uſq; ad extremum Poli Jovis marginem evagatus eſt, & (antequam in 
 _ ejus umbram prorſus immerſus eſt) diu in ejus penumbri latuit: & in eadem umbri 
non ultra duas horas permanſiſſe autumo, quamvis poſt Obſervationes Aug. 24, & Sep. 
29, moram diuturniorem fuiſſe videatur. Sed in pri 


| ore-obfervatione; veram non vidi 
Emerfionem : & in poſteriore cum & O. M fuerit) Emerſio Jovis limbo tam 
qua fuit, ut difficile fuerit eam cum Teleſcopio 16 pedali vere obſervare. 
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Remarks on the foregoing TAB L ES. 


- \ 8 exact Tables to calculate the Eclipſes of the 


Circumpovials, would be of very great Service 


to find the Longitude of Places; ſo I have ſome Hopes 


that theſe Obſervations of ſome of them, in more Revo- 


lutions than one of Jupiter in his Orb, may be of Uſe 
to correct, or make ſuch Tables 


[ wiſh that I could have made them more compleat 


(and in my younger, and more leiſurely Days, I endea- 
voured to do it, by riſing at unſeaſonable Hours, &c.) 


but befides cloudy and bad Weather, one great Hin- 
drance was the Want of Tables, to enable me to calcu- 
late the Eclipſes my ſelf, and the frequent Diſappoint- 


ments of my Friends, that furniſhed me with Catalo- 


gues of them. And moreover, many times Company, 


and Buſineſs, and (to tell the Truth) ſometimes Forget- 
| fulneſs, have hindred the Conſtancy of my Obſervati- 


ons: But the greateſt Chaſms in them were cauſed by 


ſome dangerous Fits of Sickneſs, which ſo impared 


me, that I have not dared, ever ſince, to venture upon 


Obſervations at unſeaſonable Hours of the Night. 


As to my Manner of obſerving, it was (for the 
moſt Part) with a 16 Foot Teleſcope, and afterwards 


with an excellent one (not inferior to it) of 123 Feet, 


that, at Jupiter's Light, bears an Aperture of 21 In- 
ches, and a Charge of about 2 Inches 7 
nd as to the Time; I made uſe of an excellent and 


 well-adjuſted Clock, corrected at Noon, by the Meri- 


L1lz dional 
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| Remarks on the foregoing TAB L Es. 


A exact Tables to calculate the Eclipſes of the 


Circumpovials, would be of very great Service - 


to find the Longitude of Places; fo I have fome Hopes 
that theſe Obſervations of ſome of them, in more Revo- 
lutions than one of Jupiter in his Orb, may be of Uſe 
to correct, or make ſuch Table. ET, 
E wiſh that I could have made them more compleat 
(and in my younger, and more leiſurely Days, I endea- 


voured to do it, by riſing at unſeaſonable Hours, Sc.) 
but beſides cloudy and bad Weather, one great Hin- 


drance was the Want of Tables, to enable me to calcu- 


late the Eclipſes my ſelf, and the frequent Diſappoint- 


ments of my Friends, that furniſhed me with Catalo- 


gues of them. And moreover, many times Company, 
and Buſineſs, and (to tell the Truth) ſometimes Forget- 


fulneſs, have hindred the Conſtancy of my Obſervati- 
ons: But the greateſt Chaſms in them were cauſed by 
ſome dangerous Fits of Sickneſs, which ſo impared 


me, that I have not dared, ever ſince, to venture upon 


Obſervations at unſeaſonable Hours of the Night. 
As to my Manner of obſerving, it was (for the 
moſt Part) with a 16 Foot Teleſcope, and afterwards 
with an excellent one (not inferior to it) of 12 Feet, 
that, at Jupiter's Light, bears an Aperture of 2 4 In- 
ches, and a Charge of about 2 Inches. 


And as to the Time; I made uſe of an excellent and 


well-adjuſted Clock, corrected at Noon, by the Meri- 


Llilz dional 
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Flamſteed) ſuſpected to be fallacious, and not compa- 
rable to taking the Time by Altitudes of the Sun, or 


| lenge, of obſerving ſome Eclipſes that we agreed on; 


that of Upminſter. 


N "NF - 

dional Tranſits of the Sun, obſerved with the In/iru. 
ment deſcribed in the Philoſ. Tran ſact. No 291, which 
ſhews the Noon-time to one or two Seconds. This 
Way ſome of my ſkilful Friends (particularly Mr. 


fix'd Stars. For a Trial therefore, I gave him a Chal- 


which when we compared, we found ſo nicely to agree, 
as to ſhew to a Second of Time, or very nearly fo, the 
Difference of the Meridian of the Obſervatory, and 


But becauſe the Credit of my Obſervations depends 
upon the Strictneſs of the Time, give me Leave to 
compare my Inſtrument with a Quadrant. And here 
I will preſume to affirm, that my Inſtrument is no 


more liable to Errors than a Quadrant. 1. It is leſs 


ſo, in regard of its Structure: For a little Error in the 


| Diviſion of a Quadrant's Limb, or in fixing its Sights 


(whether Teleſcopick or Plain) ſpoils all. But no 


great Curiofity, or Niceneſs is required in my Meridi- 
an- Inſtrument. 2. In point of Obſervation, as much 


Care and Exactneſs is neceſſary to guard againſt Wind. 
and to take a true Altitude by the Quadrant, as is ne- 
ceſſary to take a true Azimuth by my Inflrument. 


For if we are ſure that the Inſtrument is exactly in 


the Meridian (the Manner of which is ſhewn in the 
fore - cited Tran ſaction) we can be as fure, and that to 
as few Moments of Time, as any the beſt Quadrant 
can ſhew it. And although I cannot ſay, that every 


Day, or every Week, I examined the Poſition of my In- 


ſtrument, yet J did it ſo often, as to be ſatisfied, that 
* } 2 — 


* 
a 


3 - 
not many, or great Errors, could be in my Obſerva; 
tions. es . 
The greateſt Part of the Eclipſes, that were the moſt 
accurately made, may eafily be diſtinguiſhed by the 
two, or more Numbers of the Time of Obſervation: 
The firſt of which ſhews the Moment of the Begin- 
ning of the Eclipſe ; the following, the Times when 
farther advanced: As in an Emerſion, the firſt Number 
ſhews the Time, when the Satellite appears like a 
s mall obſcure Spot; the following Numbers, when 
| brighter, or quite emerged out of Jupiter's Shadow; 
and ſo contrariwiſe in an Immerſioo o. 
But altho this might have ſufficed, yet for greater 
Certainty and Satisfaction, I have noted which Obſer- 
vations were good, which doubtful, or bad: Even the 
latter of which may be of Uſe in ſome Caſes, where 
better are wanting. e , eos F 
The calculated Times of the Eclipſes I have inſert - 
ed, where I had them from others, or could calculate 
them my ſelf, as being of good Uſe to amend the Ta- 
bles of Mr. Flamſteed, Caſſini, or others, taken Notice 
of in the Column on Purpoſe. And for the ſame Rea- 
ſon 1 thought good to add the Place of Jupiter alſo. 
And laſtly, I thought it good to mention the Length 
and Power of the Teleſcope I uſed ; as being, in ſome 
Meaſure, neceſſary in the comparing Obſervations of 
different Places; becauſe Obfervations may differ ſeve- 
| ral Seconds, by the different Length and Goodneſs of 
the Teleſcope uſed; a long and good Telefcope ſhew. 
ing the Satellite, when the Shadow of Jupiter doth 
| but juſt touch it: Whereas a ſhort, or bad one, doth 
not ſhew it, until one half, or more, of the Satellite is 
| enlightened. Which Difference is moſt remarkable 2 


oreateſt Latitudes; at which Times they go into, and 
come out of Jupiters Shadow, in an oblique and lon. 


tember, 1703. 


Il. 4 Deſcription fa Roman Pavement found near 


it, together with a Drawing I made of it. 


ton, about 2 3 Miles from Grantham, they happen d 
upon a Roman Pavement in Moſaic Work, as com- 


the Rev. Mr. Saul, Miniſter of Harlaxton, the next 


. 


{ 4428 )) = 
the Ecllpſes of the two outermoſt: Satellites,” in. theit 


ger, not a direct and ſhorter Path: An Inſtance of 
which. may be ſeen in the Obſervations of the Eclipſes 
of the Third Satellite in the Months of Auguſt and Sep. 
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: f the Roman Times in this Part of England, 
communicated in a Letter to Dr. Rutty, R. 8. 
Secr. by W. Stukeley, M. D. Col. Med. Lond. & 


Grantham in Lincolnſhire, with the Oecenony 


s. S. 


A8 T Week I had an Occaſion of examining a cu- 
LL rious Piece of Roman Antiquity diſcovered near 
us, and reſolv'd to ſend you the following Account of 


In Feb. 1727-8. Plowing in the open Fields of Den. 


monly calPd. I had Notice of it from my Neighbour, 


Pariſh, and went to ſee it. It lies partly in the glebe 

Land, partly in Madam Wellys, who afliſted us with 

Workmen to clear it. It has been a very large Room 

about 3o Foot both ways, as we Ck be digging in 

divers Places; but being ſo near the Surface, not above 

a Foot, or a Foot and half deep, and having Dt 
plow 


RR RO. 
 plow'd over Timeout of Mind, the major Part of it is 
ruin'd and imperfect. Beſides many Fragments of it, 
ye had only the Pleaſure of viewing one Piece entire, 
which was 30 Foot long and 6 broad; and this was ex- 
treamly pretty, the Colours lively, the Pattern or Figure 
finely deſign'd, as you will fee by the Drawing, which 
is exactly taken. (See the Fig.) There are only 3 Colours, 
white, red and blue; but of the middlemoſt or moſt 
beautiful Part of it, which is but 9 Foot long and 3 
broad, the white and red is Double in Quantity to the 
blue. In the outermoſt Part or Verge of the Work, 
there is no Variety of Colour, but tis entirely blue; 
and that made of much larger Squares than the reſt. 
On the Eaſt and Weſt Sides this was 6 Foot broad, on 
the North but 3. The red is formed out of Roman 
Bricks, ſeveral Fragments of which we found about 


the Work; the white Colour is made of the common 


Lime. ſtone of our Country; the blue, of the Stone 
that comes from Benyngton towards Newark, 5 Miles 
from this Place: And theſe Colours wear well toge- 
ther, and produce a good Effect. We found in digging, 

ſeveral Parts of the Foundations of the Walls that 

terminated this Room, and ſeemingly Epundations of 
other Rooms adjacent, which Foundations were made 
of the common white Stone of the Country ſet on Edge 
dice by Side, with here and there a Bit of Roman Brick. 


The Building was plac'd parallel with the Quarters of 


the Heavens. They found in digging, ſome human 
Bones, and I took many Bones of a Hand, which pro- 
bably belong'd to ſome unfortunate Perſon kilFd in the 
Ruins, or when the Houſe was demoliſhed. | 

After this ſhort Deſcription of the Work, take this 
Account of the Oeconomy of the Roman Times, 5 
3 this 


this Part of the Country, and I need detain you no 
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much frequented. I believe it has continued ever ſince 


( 439) 


longer. Three Miles South of Grantham: is. Great 


Paunton, a Village ſet in a ſweet Valley, where the Be. 
ginnings of the Witham River are collected from ma. 


ny Springs a little higher up. Hard by upon the Edge 
of the Hill runs the great Roman Road call'd Hermen. 


ftreet: This Village I aſſerted in my Itinerary to be the 
_ Cauſennis in Antoninus's Itinerary, which Commenta- 


tors have found Difficulty in ſettling. The Terms or 
2 Towns between which it is placed in {ter V. with the 


| Diſtance of the Miles, ſufficiently eſtabliſh the Situati- 
on, and they are well known and acknowledged ; thus 


Durobrivas, Cauſennim m. p. xxx. Lindum nm. p. 
xxvi. for Paunton is 30 Roman Miles from Durobri- 


ve, or the Paſſage of the Hermen-ſtreet over the Nen. 
river above Peterborough, and 26 from Lincoln. At 
Paunton, ſince I came to live at Grantham, I have 
heard of much Antiquity being found, eſpecially Mo- 
ſaic Pavements; and undoubtedly it was the Station 
upon the Hermen-ſireet, between Brigcaſterton 12 


Roman Miles off, and Ancaſter 7, which were like- 


| wiſe Roman Stations and wall'd about, but now their 
Names are loft, All about Paunton the Romans in- 
habited very frequent, as at K:rkfloke particularly, 


where great Quantities of Antiquities have been found ; 
likewiſe at Strawſton I have ſeen many Roman Coins 
dug up, in Poſſeſhon of my Neighbour Captain 
Hacket, who owns the Town. He fays likewiſe ſub - 
terraneous Vaults have been found there, and near it is 


the Place where our Pavement was diſcovered. Be- 
tween Paunton and Grantham a Road paſſes the River 


at Salter's Ford, this Road is called Salter's Gate, and 


the 


C0 3 
the Roman Tithes, being the Paſſage from Holland in 
Lincolmſhire by Brigend Cauſey, (a Romas Work) to 
all the Towns upon the FN in Nott;ngbawfhive 
and Leiceſterſhire : For along this Way they carried 
Salt, made by the Sea Side, to thoſe mediterranean 
Parts, both in Roman and Saxon Times. Our Pave- 
ment ſtands within a Bow. hot of this Road, upon very 
high Ground, and ſeems to have been a Summer-villa, 
or Pleaſure-houſe, where on one Side they were enter- 
tained with the Sight of Travellers going on the Road ; 
on the other they commanded a moft noble Proſpect 
Northwards, of a prodigions Extent, When we are up- 
on the Spot, you may without Difficulty ſee the Rea- 
ſon why they fixed it in that very Point, and 'tis the 
mer- retreat. Tis placed juſt at the Head of a Conval. 
li, or leſſer Valley falling down into the great Valley 
of Denton underneath, from which Denton has its 
Name, ſignifying the Town in the Valley. This Con- 
vallir is extteamly beautiful, and running Northward, 
muſt needs be very pleafant and cool in the Summer- 
time. Our Villa had this further Advantage in its Si- 
tuation, that it commanded a View between the Open- 
ing or Gap that in this Place appears, between Bar- 
rowby and Wolſthorp Hills; which leads the Eye into 
the boundleſs Proſpect of the Vale of Belvoir. You 


= | 
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ſee from hence Newark, the Trent, Kelbani Park and . ul. 
Houſe, Southwell Minſter, the Foreſt of Sherwood, | 1 
5 e 5 3 5 C "188 
&c. beſides the neighbouring Caſile of Belvoir, where = 
in theſe, Times was a Roman exploratory Camp, like = 1 
wiſe the Roman Camp of Wee ed that 
we may well commend the Wiſdom and good Taſte of | 
of the Builder, who contrived fo well for Security and 


M m m Pleaſure. 
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[ (| Pleaſure. For Air, the Country hereabouts has always 
nll and deſervedly, been reckoned the Mantpelier of | Eng, 
1 land; for M. ater, Wood, Heath, and re 1 may 
1115 be chought the Prefer EA. en 
= Your moſt obedient Servant 
| 1 5 Pt. and Brother, 

„ William Stukeley. 


u. So RefeBons 6 on . 1 Lille 5 0 ne 
of the Magnitude of Paris with London and ſeve- 
ral other Cities, printed in the Memoirs of the Royal 
Academy of Sciences at Paris for the Year 1725. 
Communicated in a Letter to Dr. Rutty, Secreta- 


ry to the Royal Society, by Peter Davall, o 
the Middle Temple, E/q. _ 


R. de Liſe in the Account be gives of his Me- : 
thod of making an exact Plan of Paris, and 
comparing it with London, and other Cities, firſt 

ſhews, by what Means he proceeded i in determining, 
and laying down the true Situation of the ſeveral Places 
in Paris : After which he explains his Manner of draw- 
ng a true Meridian Line through that City; 2 

A 


a 
» 7 L \ * 
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he was enabled to divide it by Meridians and Paral- 


elt, as is practis'd in a general Map: And then he 
goes on in the following Words; 
« traced the Parallels from 15 to 15 N and 
« the Meridians from 20 70 20. And, as under the 
Parallel of Paris, 15 Degrees of Latitude are equi- 
« valent to 20 of Longitude, and the like is true of 
« Minutes and Seconds ; by allowing 5 Seconds more 
« to the Intervals of the Meridiane, than fo thoſe of 
« the Parallels, I form'd perfect Squares.” 
le ſays, the chief Uſe be intended to make of theſe 
Bans, was to compare the Magnitude of Paris with 
that of London, and gives an Account of what Me- 
thod he took to procure a juſt Plan of this City, which 
he reduced to the fame Scale as that of Paris, and 
proceeds thus : «© h 
I traced upon it in like Ae, Squares from 
„ 15 0 15 Seconds of a great Circle, and then 1 
© was prepared to compare the Greatneſs of the Pwo 
a AS. 
"nn Refult of this Compariſon i is, that Paris con- 
4 tains 63 of theſe Squares, which makes for its Fu- 
« perficies 3538647 Save Toiſes: And that Lon- 
don contains only 60 of thoſe Squares, or 3370140 
% ſquare Toiſes. 
And from hence he concludes, that Paris | 1s one 
twentieth Part greater than London, tho? he ſays he 
has excluded ſeveral Gardens, contained within Paris, : 
out of this Menſuration, which would have made 1t 
bear ſtill a greater Proportion to London. | 
Upon reading this Account of Mr. de Lifle's, it imme- 
diately occurred to me, that the Method which he has 
here taken of comparing the Magnitudes of Paris and 
Mm m 2 Lon- 


80434 
Laudar, from When he infers that the firſt of theſe 
Cities is one /wenrieth greater than the latter, is found. 
ed on a falſe Suppoſition, vez. That under the Parallel 
of Pari 20 Degrees of Cangitude are equal ta 15 of 
Fauna and conſequently that by drawing Meridians 
from 20 to 20 Seconds, and Parallels from 15 to 15, 
the Figures formed hy their Interſection will be per- 
felt Squares : For the Equator and its Parallels are 
to each other as the Sines of their reſpective Di- 
ſtances from the Pole. Whence, as the Radius, or Sine 
of go Degrees, is to the Sine of the Diſtanet of an 
Parallel from the Pole, or Cofpne of its Latitude: : 4 
is a Degree or any other Part of the Eguator, or of 
any great Circle, to the lite Part of the given Paral- 
tel. Therefore taking the mean Latitude of Paris at 48˙. 
51, the Proportion of the Degrees of a great Circle 
to thoſe of the Parallel of Paris will by a Table of 
Sines be found to be as x to. 6580326. Whereas ac- 
_ cording to Mr. 4e Life, that Proportion is only as 20 to 
15, or as x to.75., The Figures therefore which Mr; 
de Lifle calls Squares, are not ſuch, but Rectangles, 
whoſe longeſt Side containing x5 Seconds of a great 
Circle, bears the fame Proportion to the ſharteſt, con- 
taining 20 Seconds of the Parallel of Paris, as 75 
does to.658, Se. or nearly as 8 to 7. And the Inter- 
vals, which he ought to have allawed to the Meridians, 
to make per ect Squares of theſe Figures, ought to have 
ben t Sc. Seconds, or nearly 22/4 or 22%, 48" of the 
Parallel of Paris. 3 


Now Mr. de Liſle ſays, theſe Figures are perfect 
Squares, and has computed them as Squares, whoſe 
Side was 15” of a great Circle; for he ſays Paris con- 
tains 63 of theſe Squares, which makes 3538647 ſquare 
3 ER Toifes, 


/ 


 Toiſes, which laſt 


SF - 
Number being divided by 63, the 
Quote 56169: will be the Number of ſquare Toi/es con- 
| rained in each Square, whoſe ſquare Root gives 237 
| Toiſes for the Side of each Square, which is juſt 15 

or zt of a Degree of a great Circle. 

Mr. de Liſle hath therefore by this Account made 
the /aperfictal Content of each Rectangle, and conſe. 
quently of the whole City of Paris too great by near 
one ſeventh, To confirm which beyond Contradiction 
we have Mr. de Life's own Teſtimony, who in the 
Plan he himſelf has drawn and publiſhed of Paris, and 
which he refers to in this very Account, has not made 
| Squares of the above-mentioned Figures, but has given 
to their reſpective Sides the Proportion of 8 to 7, which 
is as near the true one as can well be expreſs d by Lines, 


in a Plan of no larger a Scale than this. e 
Now in the Account we have been conſidering, Mr. 


de Liſſæ ſays himſelf, that in his meaſuring of London 
he drew Squares, whoſe Sides contained 15 Seconds of 
: great Circle, and of theſe he ſays, London contains. 
Therefore to compare Paris with London, we 
ought for the foregoing Reaſons to make an Abatement 
out of the 63 Rectangles which Paris conta ine, near- 
ly in the Proportion of 8 to 7; but becauſe that is a lit. 
tle greater than the true one, let us make ſuch Abate. 
ment only in the Proportion of 9 to 8, which 1s pretty 
conſiderably leſs than the juſt one. By which Abate- 
ment the Number of Squares, whole Side is x5 Seconds 
of a great Circle contained in Paris, will be reduced 
from 63 to 56. And conſequently, according to Mr. 
de Liſſes own Way of meaſuring, the — 
5 01408 


1 
Londin will be to that of Paris as 60 to 56, or as 13 
to 14; or London will be one fourteenth greater than 
Paris. But to determine what Proportion theſe two 
Cities really bear to each other, requires a more ex. 
act Menſuration of London than any we yet have, 
which whoever would undertake, I think he cannot 
follow a better Method than that Mr. de Life has 
taken, and would - adviſe him to conſult the Ac. 
count upon which the foregoing Reflections ar: 
made, which he may find in the Memoires of the 
Regal Academy of” —— for the Year 1725. 
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W. An 4 of an 3 of the Aorta, (4 7 
ſeccted in St. Bartholomew's Hoſpital) by Pierce 
Dod, M. D. Fellow of the College of Phyſici IClans, 
and Phyſician to that Hoſpital. 


N Aneuryſm, without Doubt, is a Tumour ariſing 
A from ſome Diſorder in an Artery; but what that 
Diſorder is, or whence it ariſes, is not ſo well agreed, 
the Accounts which are given of it, being widely dif- 
ferent and uncertain. 

The Name ſeems to imply, that it is a Dilatation of 
the Veſſel; but Galen deſcribes it to be a Tumour, 
which ariſes not from any Dilatation or Relaxation of 
an arterial Veſſel, and the Blood therein contain'd ; but 
from an Extravaſation of the Blood from ſome Rupture 

of the Artery. 


Agrec- 


Toa) 


Agreeable to this are the Opinions of all the reſt of 
the Antients, as likewiſe of the Arabians, who bor- 


rowed moſt that they have from them. 5 
Fornelius, as *tis ſaid, is the firſt who maintained, 
that the Artery was only dilated, and not burſt in an 
Aneuryſm, and that the Blood was contain'd within the 
Coats of it, as it is within thoſe of the Vein in a Va- 
rix ; which is therefore called by ſoine, 5 dp 
, Sennertus makes it to be a Dilatation, not of both 
the Coats, but of the outward one only, the inner or 
muſcular one being firſt burſten, or broken, and he is 
followed herein by moſt of thoſe who have ſucceeded 
him, excepting Viſeman and ſome others, who tell us, 
that it is nothing but an Extravaſation of the Blood, 
burſting through the Coats of the Arteries into the 
Interſtices of the Muſcles, and there forming a Tu- 
mour ſuitable to the Cavity that it findeth, the Artery 
remaining undiſtended or undilated all the While; and 
that in all thoſe Aneuryſms, which have come to be 
examined, both the Coats of the Artery have conſtant- 
ly been found open.. 5 
This being the State of Opinions with relation to an 
Aneuryſm, we had lately an Opportunity of examining 
further into it, by Means of a Patient, who was taken 
Fog. b ds 
She was about four and thirty Years of Age, and of 
a good Conſtitution, but there was a Tumour, bigger 
than one's Fiſt, which began from the upper Part of the 
Sternum, between the Origins of the Muſculi Maſtoi- 
dei, and extended it ſelf to the Pomum Adams, almoſt 
up to her Chin, and poſſeſs d all the Breadth between 
the two Carotid Arteries. 
2 f . 7 


The Account that ſhe gave of the Occafion of it was, 
that her Husband, being a paſſionate Man, took her by 
the Throat one Day as ſhe was crying out upon ſome 
Occafion or other, and grip'd her ſo hard as almoſt to 
throttle her. NE ory F 
She was then with Child, and immediately perceiv'd 
ſomething of a Pain a little above her Heart, and a few 
Days afterwards there appeared a Tumour about the 
Bigneſs of the Top of her Finger, juſt above the Ster. 
num, and ſo continued without Encreaſe or Pulfation, 
till ſhe was brought to Bed, when it began to be enlarg- 
ed, upon her having a hard Labour; agreeable to what 
Practitioners have obſerv'd, that Accidents of this Na. 
ture often, happen to Women in Labour. 
This was about four Years ſince, and from that Time 
it had continued gradually encreaſing, until it was ar- 
_ rived to almoſt the higheſt Pitch of Extenſion ; and ſhe 
had all along been troubl'd with a Palpitation, Pain and 
Straitneſs within the Thorax, great Interruptions in her 
Reſt, and frequent Sinkings, together with a. conſtant 
beating along the Cheſt up to the Tumour; in which 
likewiſe there was a Pulſation correſpondent to the regu- 
lar Pulſe, ſhaking the Tumour at every Stroke, and 
manifeſt to the Eye as well as the Touch. Notwith- 
ſtanding this ſhe was otherwiſe hearty, had her Menſes 
regularly, had a good Appetite, and was moſtly chear- 
ful and lively, and never more ſo than juſt before the 
cat Ferind of the Tumanr, ĩ 
The Apex of the Tumour, which was towards the 
Middle, in the prominent Part of it was beginning to 
mortifie, through an over Diſtenſion, and the common 
outward Integuments were the firſt that ſeemed to ſuf. 
fer: But the Diſtenſion continuing, the Mortification 


encreas'd, 


ff. 
encreasd, and was quickly communicated to the outer 
Coat of the Artery likewiſe; which therefore ſlough'd 
off as well as the other Integuments, and being at 
Length wore away, juſt at the Extremity made a ſud- 
den Aperture, about twice! the Bignefs of a Gboſe's 
Quill. The Blood inſtantiy guſn'd forth, as from a 
Stream or Torrent, and the poor Patient died in leſs 
than a Minute. N 
Upon opening the Body, we began from the Heart, 
in which there Was little remarkable, except that the 
left Ventriele was ſomewliat larger; as were hikewiſe the 
Colamne 'carnee, than they naturally ſhould be. 
There was little obſervable likewiſe in the Aorta itſelf, 
till we came to the Curvature ; upon the-upper Side of 


which was the Baſis of the Tumour, forming a cy. 
lindrical Stem of four Inches long while in the Cavity 
of the Thorax; but extending it ſelf into a circular 
Form of a larger Dimenſion, when it became external. 
Upon opening the under Part of the Aorta oppoſite 
to this Baſis, and carrying the Inciſion throughout its 
vhole Extent in the Thorax, the Trunk retain'd its uſual 
Form and Dimenſions, and was not at all dilated ; but 
in the upper Part above deſcrib'd, juſt on this Side 
the Orifice of the right ſubclavian Artery (which was 
nearer than uſual to the Orifice of the left Carorzd) 
there was a preternatural circular Aperture of half an 
Inch Diameter. Upon dividing this Aperture, and car- 
rying on the Inciſion to the Apex of the Tumour, its 
whole internal Subſtance appear'd. 'The Edges of the 
Aperture at the Baſis of the Tumor were hard, and 
almoſt cartilaginous, and ſeemingly the Remains of thick 
and fleſhy Fibres; which upon a nicer Inſpection they 
appear'd to be in Fact, viz. the broken Fibres of the im 
ET N nn ner, 
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ner, or what is commonly calba, the RY IRA Coat of 
the Artery: which terminating here, the Tumour im- 
mediately encreas'd to 2 Inches in Diameter, and con- 
tinued of that Dimenſion, till it came out at the Neck, 
between the Clavicles; but then extended it ſelf circu- 


larly to a Diameter of above 3 Inches, the Covering of 
which was nothing elſe but the outer Coat of the lame 
Artery all along dilated from the Bale, even to the 
Extremity of the Tumour. 

The 3 was for the moſt part fla with: a Sort 
of Polypns, or Sarcoma ; in which nevertheleſs there 
were three Sinuſes, or Paſſages, that were kept open'by. 
the conſtant Influx of the Blood, and communicated 
near the Apex with one another; (that in the Middle 
being the largeſt,). and terminating m one towards the 
N of the "Tumour, not far from where it 

ro Co 5 * 
Such was che State of the Aneuryſia i in this Subject, | 
what it may be in We Rune * iries mut de- 
termine. V . 
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v. Sa b on Aneuryſens in at 
and in particular, on the fore- going. By F. Ni- 


cholls, M. B. . 2 e, Oxon. & 
r | a 


AN. Aneuryſin is by all Ambon def d to * a ſoft 

circumſcrib'd Tumor, in which there is a ſenſi- 
ble Pulſation, cotemporary with the Pulſation of the 
Artery, to which it adheres. As it is certain, that any 
Tumor of what Kind loever, lying on, or adhering to 


a any 


| VL) 
any conſiderable Artery, muſt neceſſarily be moved by e- 
very Pulſation of ſuch Artery, ſo this Pulſation (unleſs 
underftood in fuch Manner as I ſhall hereafter explain) 
can no ways be admitted as the true Diagnoſtick, 
whereby to ſpecify the- Difference between this Kind 
of Tumor and any other. Ts 
An Aneuryſm is found moſt commonly to ſucceed = 
Falls, Vomitings, Labour-ſtrains, and ſuch other Mo- 
tions or Indiſpoſitions of the Body as, by compreſſing 
the great Branches of an Artery, any ways ſtop the pro- 


* 
4 . 


greſfive Motion of the Blood. 


| It is obvious that, as the Section of the Artery above 
the Compreſſur2 muſt in its natural State be ſometimes 


very incapable of containing at once the whole Quanti- 


ty of Blood, which ought only to have paſs'd thro it 
ſucceſlively ; and as the Force of the Heart may fre- 
quently exceed the Reſiſtance it may meet with from 
the Coats of the Artery; ſo the Conſequence of ſuch 
a Stop to the progreſſive Motion of the Blood, may oc- 
caſion either a Rapture of the Artery, or a Diſtenſion 
of the Artery without a Rupture, or a Rupture of the 
internal Coats of the Artery, and a Diſtenſion of its 
/n SEL 0, | 5 
A Rupture of the large Branches of the Aorta ne- 
ceſſarily allow ſo plentiful Effuſions of the Blood, as 
to occaſion immediate Death; while the Capillaries may 
be burſt without any other Injury, but a ſlight E- 
chymoſis, and the Tumor form'd by the Effuſion from 
them will be diffuſed and ſuperficial  _ 
A Rupture of the mean Branches (ſuch I intend, as 
deſcend between the Tibia and Fibula, the Radius 
and Ulna, &c.) will be attended with a conſiderable 
Effuſion of Blood; but as the Blood will find a Paſſage 
— n be» 
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between the Interſtices of the Muſcles, it will never 

Ft 9 form a circumſcrib'd Tumor. However, the Effuſion 
1119 being continued per ſaltum thro? the ruptur'd Artery, 
11 will give a faint Pulſation, and conſequently ſome Re- 


ſemblance of the Aneuryſin ; for which Reaſon it is 
by ſome Chirurgeons term'd a Baſtard-Aneuryſm, 
8 Whether or no an Aneuryſm be a Tumor form'd 
buy the Dilatation of the Artery, or by a Rupture of 
the internal Coats of the Artery, and a D:/tenſion 
of the external, has for ſome Time been a Mat- 
ter of great. Diſpute ; each Party proteſting (perhaps 
too unjuſtly) againſt the Poſſibility of the others Opi- 
nion. 8 5 

As to the Poſſibility of an Artery's being dilated, it 
ſtands ſupported by Reaſon and Autopſy. We find the 
Uterine Arteries conſtantly encreas d in Thickneſs and 
Diameter, in Proportion as the Uterus is diſtended ; 
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| and many Caſes of Palpitations of the Heart have 
| been attended with great Dilatations of the Aorta; In- 


ſtances of which I have ſeen both in human and brute 
Such a Dilatation will neceſſarily follow a conſtant, 
or frequent Preſſure on any Part of the Aorta, pro- 
vided ſuch Preſſure does not entirely ftop the progreſ- 


- 
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j five Motion of the Blood thro the Aorta. 
| N But on the other Hand, ſuch a Dilatation will al- 


ways retain ſomewhat of the Form of the Artery. 
The Reſiſtance will not be every Way equal, as in the 


extravaſate Tumors; becauſe the quaquaverſal Preſ- 
ſure of the Blood will be controll'd by the Preſſure on 
1 the Artery, and the Reſiſtance from the Coats of the 
| Arteries, ſo as neceſſarily to form a Cylindroeid. 


And the Conſequence of ſuch a Dilatation cannot (if 
con- 
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confider'd abſtractedly from its Preſſures) be worſe (if 


ſo bad than from a varicous Vein, 


Again, they who conceive an Aneuryſm to be a Rup- 
ture of both Coats of the Artery, oppoſe their Opini- 


on, who imagine the internal Coat to be ruptured, and 
the external to be diſtended, by comparing the two 


Coats in Queſtion, and urging, that, as the internal 
Coat is ſo much thicker than the external, it ſeems im- 
poſſible the laſt ſhou'd be ſufficient to reſiſt a Force ca- 
pable of deſtroying the firſt, Were theſe two Coats ff. 
milar as to their Structure, we might then compute their 


Strength by their Thickneſs, and this Argument woud 


be of much greater Force than at preſent it can be; be- 
cauſe the internal Coat being compoſed of annular Faſ- 
ciculi, whoſe Sides have but a very weak Coheſion, 


their Power of reſiſting will not be meaſurable by the 
Strength of thoſe Annuli; but by the Force with 
which they adhere /aterally. And on the other Hand, 
the external Coat be ing compoſed of Fibres equally in- 


terwoven, and of a quite different Compoſition, it may 
either exert a greater Reſiſtance, or be capable of much 
greater Dilatations than the internal, 


But that Autopſ may evince the Truth of this Dif- 
ference in the Strength of theſe Coats, it will be found 


by any one who pleaſes to try the Experiment, that 
by blowing into the Pulinonary Artery, the internal 
Coat will ſoon burſt, and the external form it ſelf into 


aneuriſmous Tumors, (which Experiment was accord- 


| ingly try d before the Society, to their Satisfaction.) 

Op pon conſidering all which, and having, by Order 
| of the Society, borh privately and publickly examin'd 
the Aneuryſm before us, which I find to be round like 
other extravaſate Tumors, unleſs when controuled by 


any 


— ” OOO ooo — * - 
ꝗ— — — 


— 

— — 

* -_ 
— 


— — — 2 — —— —— ——— 0 


— — —— — — — ”)«“kkk„kͤ ⁵ ðů x —»U— d 
— — — 


* * * 


n nnen as. r * — 4 
; > —- 
nol * b SS noe OS PER 
— 9 * 4 ” 5 _— es, n 0 
- — — —— — — — p =_ N * 4 


2 re SRU 
ok _ = * 
= 
_ — > - 

pe — —— 
. - — — i — 

228 . — . - a, «, =_y p - = — tp 

— — A 2 4 OY l gw _ 

8 . 1 « „ 


— ä — IK 22 = 12 4 4 _ * we 
- — —_ ® v — * roy — — 
=o 2 - -. Ag — Vee { 20 * * E "TX: a 
— —— 1 — — 8 833 — 
„ 


F ˙ —— — ——— an 


. 2 * 
8 5 2 PIR W * 
— K n 12 
1 ** fl ** 


— — 


ww 


1 _ 
A E 


5 - - 
/ mn * [Sw 


, — Es....x 


be again (at leaſt in Part) return'd by the Elaſticity of 


ther have a pulſatile Dilatation, than a Palſation, for 


Han examined my Journal, I ſend you herein 1 
p 


in the Latitude 35, 36 South, and Longitude 45, 
Weſt, with Variation 30, 16“, W. we diſcovered ſeveral 
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| ( 444 ) 
any notable Prefſure, and that the FJacculut does ng 
divide into Coats as the Artery from whence it ariſe 
Ae, I am induced to think that this Aneuryſm is 1 
Tumor form'd by the Blood's being forced thro' the 
ligamentous, or what is called the Muſcalar-coat, and 
Aiſtending the membranous or outer one. And be. 
cauſe the Impetus of the Blood will, as it were, per. 
petually preſs thro' the Aperture into the Tumor, and 


the external Coat; therefore ſuch a Tumor will 1. 


its true Diagnoſtick,. 


tm. 


VI. A Letter to Dr. Halley, Aſtron. Reg. & 
F. RN. relating to 4 ſurpriſing Shoal of Pumice- 
Stones found floating on the Sea, by Mr. John 


- 


Dove. 


14. 


articular Account of what I can remember, con- 
cerning the Pumzce-ſiones we fell in with, in our 
Voyage to India in the Lyell, Charles Small Com- 
—_ —_=z_c. 
On Monday the 224 of March, 1722, at Noon, being 


Pumice-ſtones on the Sea; but not expecting any ſuch 
thing 


8 —,. s 


Eaſtward: Towards Morning, the Wind veering to the 


| ( 445 ) Sz 
thing at that Diftance from the Land, (the Iflands Tri 


fan 4 Acunha being the neareſt, which ] judged to 


bear from us W. 97, 10, S. Diſtance 186 Leagues) we 
were in Piſpute what it might be; when about 1 P. M. 
we took up a Piece in a Bucket, (the Ship going then 
but 3 Knots) which confirmed my Opinion of its being 
Pumice: ſtones, ſuch as I gave you. Towards Night 
it was ſpread all round us as far as we could ſee: The 
Wind being variable from N. by E. to E. we ſtood to the 


Northward, we ſteered E. S. E. The Pumice. ftiones were 
very thick, in Drifts, lying N. N. E. and 8. S. W. and ex- 


| tended out of our Sight at the Maſt's Head, encreaſing 


as we ran to the Eaſtward. To the 23% at Noon I 
made our Courſe S. 387, 3of E. Diſtance ' 76 Miles: 
Latitude by Obſervation 36, 35 S. Longitude 3 
2% Weſt, from the Meridian of London. ; 
Wedneſday the 24th, clear Weather and freſh Gales, 
variable from N. E. by N. to N. by W. with a long Swell 
from the Eaſtward. We continued our Courſe E. S. E. 


140 Miles, the Pumzce-ſtones being thicker; ſo that 


from Yeſterday Noon till four this Morning, ſome of the 
Drifts were about a Cable's Length broad; and ſo thick, 
we could ſcarce ſee the Water between them; and 
there was much the ſame Breadth between the Drifts, 


with ſeveral Pumice-ſlones interſperſed. Towards 
Noon, I found the Pamice ſomewhat thinner: Latitude 


37*, 35 S. and Longitude 1%, 4 W. 3 

Thurſday the 25th, from Noon till two this Morning, 
had a freſh Gale at N. and N. by E. afterwards little 
Wind from W. to N. W. with a N. E. Sea: we ſteered 
E. by S. 101 Miles. In the Evening the Drifts were 
near as large as above, but towards Morning decreaſed 


4 much; 


1. 


much; 10 that about Noon we were clear of theſe Py. 
mice. ones, ſeveral of which were as big as a Marys 


in with them. In the Morning we tried the Current, 


tude 37, 5 8. and Longitude 15*, 38 W. 


that to your better Judgm 


Eaft-Lave, Rotherbi th, 
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Head. We have failed 317 Miles ſince we firft diſco- 
vered them. They lay juſt in the Track for Ships out. 


ward bound, and we have ne Account of ahem: be. 
fore but all the Ships that went out the ſame Neat, 


and fince, (who go ſo far to the Southward) have fallen 


but found none: and no Ground at 130 Fathoms. At 
Noon Latitude 37 5 S. Longitude O', 38 E. The 
following Evening Variation 6*, x2! Ww. At Noon, [ 
judge Triſtan d Acunba then bore from us W. 35, 39 
N. Diſtance 256 Leagues, ſuppoſing it to lie in Lat. 


As to the Original of the Pumice ous; I ſubmit 


If I can — You Py | thing elſe, 9825 may 
command, 


7 


Tour moſt humble Servant, 


2 27th. 1727-8, | 


1 


VII. Come 


9 f TFT | 
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VII. An Account of ſome Obſervations made by a 
young Gentleman, 'who was born blind, or loſt bis 
| Sight fo early, that he bad nd Remembrance of e- 
yer having ſeen, and was couch d between 13 and 
14 Tears of Age. By Mr. Will, Cheſſelden, 
E. Re S. Surgem to Her Majeſty, and to, St. 


: %.# 5 


HO we fay of the Gentleman that he was blind, 

1 as we do of all People who have Ripe Cataracts, 

yet they are never ſo blind from that Cauſe, but that 

| they can diſcern Day from Night; and for the = 
an 


Part in a ſtrong Light, diſtinguiſh Black, White, and 
Scarlet; byt they cannot perceive the Shape of any 
thing ; for the Light by which theſe Perceptions 
are made, being let in obliquely thro' the aqueous Hu- 
mour, or the anterior Surface of the Chryſtalline (by 
which the Rays cannot be brought into a Focus upon 
the Retina) they can diſcern in no other Manner, than a 
found Eye can thro a Glaſs of broken Jelly, where a 
great Variety of Surfaces ſo differently refract the Light, 
that the ſeveral diſtin& Pencils of Rays cannot be col- 
lected by the Eye into their proper Foci; wherefore the 
Shape of an Object in ſuch a Cafe, cannot be at all 
diſcern'd, tho' the Colour may: And thus it was with 
this young Gentleman, who though he knew theſe Co- 
lours aſunder in a good Light; yet when he ſaw them 
TE 000» 5 


____ 01449) 
after he was couch'd, the faint Ideas he had of them he. 
fore, were not fufficient for him to know them by after 
wards; and therefore he did not think them the ſame, 
which he had before known by thoſe Names. Now Scar. 
let he thought the moſt beautiſub of all Colours, and of 
others the moſt gay were the moſt pleaſing, whereas the 
firſt Time he ſaw Black, it gave him great Uneaſineſs, yet 
after a little Time he was reconcil'd to it; but ſome 
Months after, ſeeing by Accident a Negroe Woman, he 
was ſtruck with great Horror at the Sight, _ 
When he firſt ſaw, he was ſo far from making any 
Judgment about Diſtances, that he thought all Object 
whatever touch'd his Eyes, (as he expreſs'd it) as what 
he felt, did his Skin; and thought no Objects ſo agree. 
able as thoſe which were ſmooth and regular, tho' he 
could form no Judgment of their Shape, or gueſs what 
it was in any Object that was pleaſing to him: He 
knew not the Shape of any Thing, nor any one Thing 
from another, however different in Shape, or Magni- 
tude ; but upon being told what Things were, whoſe 
Form he before knew from feeling, he would carefully 
obſerve, that he might know- them again; but having 
too many Objects to learn at once, he forgot many of 
them; and (as he ſaid) at firſt he learn'd to know, and 
again forgot a thouſand Things in a Day. One 
Particular only (tho' it may appear trifling) I will 
relate ; Having often forgot which was the Cat, and 
which the Dog, he was aſham'd to aſk; but catching the 
Cat (which he knew by feeling) he was obſery'd to look 
at her ſtedfaſtly, and then ſetting her down, ſaid, 80 
Puſs ! I ſhall know you another Time. He was ve. 
ry much ſurpriz d, that thoſe Things which he had 11 
. TT beſt, 


: —_— 

beſt, did not appear moſt agreeable to his Eyes, ex- 
pecting thoſe Perſons would appear moſt beautiful that 

he lov'd moſt, and fuch Things to be moſt agreeable to his 
Sight that were ſo to his Taſte. We thought he ſoon 
knew what Pictures repreſented, which were ſhew'd to 


him, but we found afterwards we were miſtaken; for 
about two Months after he was couch'd, he diſcovered - 
| at once, they repreſented ſolid Bodies; when to that 
| Time he conſider d them only as Party-colour'd Planes, 
or Surfaces diverſified with Variety of Paint; but e- 
ven then he was no leſs ſurpriz d, expecting the Pictures 
would feel like the Things they repreſented, and was 
amaz'd when he found thoſe Parts, which by their 
Light and Shadow appear'd now round and uneven, felt 
only flat like the reſt; and aſłk d which was the lying 
Senſe, Feeling, or Seeing 
Being ſhewn his Father's Picture in a Locket at his 
Mother's Watch, and told what it was, he acknowledg- 
ed a Likeneſs, but was vaſtly ſurpriz d; aſking, how 
it could be, that a large Face could be expreſs'd in ſo 
little Room, ſaying, It ſhould have ſeem'd as impoſſible 
to him, as to put a Buſhel of any thing into a Pint. 
At firſt, he could bear but very little Sight, and the 
Things he ſaw, he thought extreamly large; but upon 
ſeeing Things larger, thoſe firſt ſeen he conceiv'd leſs, ne- 
ver being able to imagine any Lines beyond the Bounds he 
ſaw; the Room he 2 he ſaid, he knew to be but Part 
of the Houſe, yet he chuld not conceive that the whole 
Houſe could look bigger. Before he was couch'd, he 
expected little Advantage from Seeing, worth under- 
going an Operation for, except reading and writing; 
for he ſaid, He thought he could have no more Plea- 
O00 2 ſure 


__ Capo? 
ſute in walking abtoad than he had in the Garden, 
which he could do ſafely and reidily. And even Blind. 
neſs he obſer wd, had this Advantage, that he could g0 
any where in the Dark much better than thoſe. who can 
ſee; and after he had ſeen, he did got ſoon loſe this Qua. 
lity, - nor defire a Light to go about the Houle in the 
Night. He ſaid, every new Object was a new Delight, 
and the Pleaſure was fo great, that he wanted Ways 
to expreſs it; but his Gratitude to his Operator he could 
not conceal, never ſeeing” him for ſome Time without 
Tears of Joy in his Eyes, and other Marks of Aﬀec. 
tion: And if he did not happen to come at any Time 
when he was expected, he would be ſo griev'd, that he 
could not forbear crying at his Diſappointment. A Veat 
after firſt Seeing, being carried upon Ep /om Downs, 
and obſerving a large Proſpect, he was exceedingly de- 
lighted with it, and call'd it a new Kind of Seeing. 
And now being lately couch d of his other Eye, he 
ſays, that Objects at firſt appear'd large to this Eye, 
but not fo large as they did at firſt to the other; and 
looking upon the ſame Object with both Eyes, he 
thought it look d about twice as large as with the firſt 


couch'd Eye only, but not Double, that we can any 
Ways diſcover. TT 7: 2 
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VIII: 4 Explication. of the Inſtruments uſed, in a 
nem Operation on the Eyes, by the Same. 
Figuresof two Eyes, on which 


AB Res the 
LA new Operation was perform d, by mak 
ing an Inciſion thro” the Iris, which had contracted it- 


ſelf in both Caſes ſo cloſe, as to leave no Popil open 
for the Admiſſion of Light. (See Plate the 2d.) 
The Perforation in the Eye A was made a little: 
bove the Pupil, the cloſing of which enſued upon the 
putting down a Cataract, which not knowing how low 
it might be lodged, I made the Inciſion a little higher 
than the Middle, leſt any Part of it ſhould lie in the 
Way. 3 3 OY 
£ The Eye B was one I couch'd not long before, 
where the Patient had been blind but a few Years. At 
firſt he thonght every Object further from him than it 
was; but he ſoon learn'd to judge the true Diſtance, 
the Cauſe of which I ſhall endeavour to explain by the 
lowermoſt Figure, in which let the Circle HIK re- 
preſent the Eye, H the Place where an Image through 
the natural Pupil I was repreſented from the Place M; 
now the artificial Pupil being at the Place K, the Ob- 
ject at L is now painted at the Place H, where the 
Object M was allo to be perceiv d; therefore it was, I 
ſuppoſe, that the Patient miſtook the Place L for the 


C js- 


| ny : 
C is a Sort of Needle with an Edge on one Side, 
which being paſs'd thro the Tunica Sclerotis, is then 
brought forwards thro' the Iris a little farther than E. 
This done, I turn rhe Edge of the Needle, and cut 
thro' the Iris as I draw it out: The Handle of this 
Needle is half black, and half white, which though 
it is not of much Uſe in this Operation, is very 
much ſo in couching Needles, we being thereby 
able to judge of their Poſition, when we do not 
ſee them. FS B37 5 
F F is an Inſtrument to keep open the Eye-lids. G 
is a Bit of Iron, which as it is moved backward, or 
forward, the Inſtrument opens and cloſes. 


IX. An Account of ſeveral Stones found in the Rid- 
neys of a Perſon opened by Mr. John Dobyns, i 
Surgeon and Lithotomiſt to St. Bartholomew's 
Hoſpital and F. R S. „ 


AR. Laurence, a Gentleman of about forty Years 
of Age, had for near twenty Years a Com- 
plaint in his Kidneys; making bloody Urine upon 
any extraordinary Motion, but free from the great Pain, 
and all other Symptoms uſually attending nephri- 
tick Caſes. However, upon opening the Kidneys af. 
ter his Death, there was in each a Stone of an ex- 
traordinary Size and Figure, beſides one hundred 


ſmaller, which are brought for the View of the 
N Society, 
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| Society, wirh a Deſcription and Draught of the tw 
| largeſt ſubjoin d. ö But 0 


Fig. I. Shews the Stone denudated, as taken from 
the Pelvis of the right Kidney. (See Plate the. 
third, Figure the frſtl) e 
a. That Part which had branch'd into the Ureter, 
and totally obſtructed its Channel. 5. 6. 6. The 
eminent Parts of it. c. c. c. That Part which 
fill'd the Capacity of the Pehvis. OT 


Tig. II. Shews the Stone taken from the left Kidney. 
(Cee Plate the third, Figure the ſecond) ) 

4. That Part which had protruded it ſelf into the 
upper Part of the Ureter, but did not totally Flog 

it up, by which Means the Urine had a Paflage. 
b. 6. b. b. The eminent Parts which branch'd in- 
to the Fiſtulæ membranacee. c. c. c. c. The Bo- 
dy of the Stone which lay in the Pelvis of this 
Kidney. 0 5 
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Parts of Europe, relating to the Aurora Borea- 


lis ſeen Oct. 19. N. S. 1726. 


2 the Accounts referr'd to have come to 
_ Hand very late, long ſince the Appearance of 
the Meteor, yet as it is manifeſtly the ſame with that 
temarkable one which was ſeen the ſame Night here, 
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appear totally about two in the Morning. 
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(vis 0 c. 8. 0.5 the Deſcription of which is pub. 


liſh'd in the Tran ſaction N'. 395, it will not be amiſs 


to give a ſhort Extract of them, that the Extent of 
the Phenomenon may be more fully known, and its 
Height thereby better eſtimated. _ cient 


Monſ. Gaudin, in a Letter from the Obſervatory at 
Paris, dated October 20. N. S. 1726. writes, that he 
ſaw it firſt at half an Hour paſt ſeven in the Evening, 
forming at that Time a luminous Arch (with another 


ſomewhat darker under it) which extended it {elf al. 
moſt from Sun: ſet to Moon-r:ſe, and was raiſed above 
the Horizon about twenty five Degrees; from whence 


ſhor out from Time to Time luminous Streams about 


ten Degrees above it. At half an Hour paſt eight, the 
Number of theſe Streams vaſtly encreas'd, covering 
all the ee, Peg the Height of twenty De- 
grees oppolite to it: 


ut towards the Zenith there 
remain'd a circular Space which was never cover'd by 


them, tho' there wanted not a conſtant Succeſſion. 


Theſe Appearances continu'd yery ſtrong till half an 
Hour after ten; when they began to decline, and dif- 


ara hiers, Of. 20, 
1726. N. S. two Leagues to the South of Paris, ſays 


Monſ. Maraldi, in a Letter dated at 7 


it began there about half an Hour paſt ſix with a con- 


ſtant uniform Light in the North; ſoon after which 


appear d three or four luminous Arches one over ano- 


ther, from whence iſſued a great Number of Rays, 


which ſhot up a conſiderable Height above the Hori. 


on. At eight of Clock theſe Rays darted quite up to 
the Zenith; half an Hour after which they very much 
encreas'd, ſpreading with ſtrong Undulations all over 

— the 


reach'd above it about eight. After ſome 


i 
the Sky, and all terminating in the Zenith form'd a 
Sort of Cupola there. The Concluſion he has not 
oblſerv'd. „%% 3 ALON lo 
Sign. Franceſco Quaranbotti writes from Treggiaia, 
Oc. 20. 1726. N. S. that he firſt obſerv'd it a little be- 
fore eight in the Evening, when it extended it ſelf a- 
long the North Horizon about eighty es, and 
ime, the 


luminous Emiſſions began to riſe perpendicularly, 


and continued from time to time ſo to do, from nine till 


eleven. About ten it enlarged it ſelf fifteen Degrees 


farther Eaſt, and ſtretchd under the laſt Star in Ve ſa 
ag. At eleven it vaniſhed © 
An anonymous Account in Lat is from Florence in- 
forms us, that it was firſt ſeen there at half an Hour 
paſt fix in the Evening, with a clear expanded Light, 
occupying all the Space betwixt the North-Eaſi and 
North-Weſt. At ſeven it divided it ſelf into feveral 

ſpherical Triangles near the Horizon, which half an 

Hour afterwards united into one large one, whoſe Baſe 


was near the Horizon, and extended twenty De- 


orees to the Weſt from the Norrh-Pole, and whoſe 


Vertex reach'd up to Vr/a minor. This continu'd a- 
bout half an Hour, and then difappear'd ; bur at ten 
o Clock it return'd much more conſpicuouſly, form- 


ing about the Pole, a large Column which was rais'd 
mage Degrees above the Horizon. From this Time 


it iſſued out lucid Undulations till Midnight, when it 


entirely diſpers d. He afterwards takes Notice that the 
ſame was ; 6 at Milaz'and Batoghz; the Accounts 
from whence agree, thit none” of the Streams reach'd 
beyond the Zenith. 


—Ppp—— = Sign. 
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Sign. Manfredi writes from Bologna, Fan. 3. 1726.7. 
that he did not obſerve this Phenomenon himſelf, 
but was inform' d that it was ſeen every where in the 
Campagna di Roma, as fat as Peſaro and Fano.. 
Io theſe Accounts, which were communicated. to 

the Society by their worthy Aſſociate Sir Tho. Dere- 

ham, and molt of them tranſlated from the Italian by 
the ingenious Dr, Sheuzer, it will not be improper 


to ſubjoin, that Dr. Ericus Burman in the AG; Lite- 


rar. Suec. Trimeſi. prim. 1727. takes Notice, that al- 
tho' this Meteor was ſeen in Germany, Poland, Sui ſe 
ſerland, France, and England, yet at Upſal they 
cou d obſerve nothing but the whole Sky beſet thick 
with Clouds, of a Colour like that of the Moon in 
a total Eclipſe, and variouſſy agitated as by a Wind, 
but this chiefly, towards the Sough; Which continu d 
till nine o' Clock at Night, a little after which it grew 
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. 4n Account of Elephants Teeth and Bones 
found under Ground, By Sir Hans Sloane, Bart. 


I is obſervable, that among the vaſt Variety of ex- 
traneous Subſtances lodged and found in ſeveral 
Layers of the Earth, at conſiderable Depths, where 
it 15 impoſſible that they ſhould have been bred, 
there are not ſo many Productions of the Earth, as of 
the Sea. And again, among thoſe which muſt have 
originally belonged to the Earth, there are many more 
remains of Vegetables, than of Land Animals. It ap- 
pears, however, by the Hiſtories of paſt Times, and 
I the Accounts of many, both antient and modern Au- 
thors, that Bones, Teeth, nay ſometimes very near 
entire Skeletons of. Men and Animals have been dug 
up in all Ages of which we have Hiſtories, and als 
moſt in all Parts of the World, whereof thoſe, which 
were the moſt remarkable for their unuſual Size, have 
been alſo the moſt taken Notice of. Thus, for In- 
ſince, they have found in Ireland, the Horns, Bones, 
and almoſt entire Skeletons of a very large Sort of Deer, 
which is commonly believed to have been the Mouſe. 
Deer, an Animal of an uncommon Size, ſome of which 
Kind are thought to be ſtill alive in ſome remote and 
unfrequented Parts of the Continent of America. 1 
ſnall in this Paper confine my felf chiefly to the Ele- 
phant, and ſuch Bones, dentes exerts, Tusks and 
Teeth of this Animal, as are either in my own Poſ- 
leon, or have been mentioned by Authors I have 


© F728 met 


— 


T7 - 

met with, to have been found under Ground. Ang 
firſt, as to thoſe Foſſile Teeth in my own Collegj, 
on, which unqueſtionably once belonged to Elephants 
I ſhall here produce the following. 
Ns x16 of my Catalogue of Quadrupeds and their 
Parts, is the dens exertus of an Elephant, which waz 
taken up, 12 Foot deep, from among Sand, or Loom, 
as they were digging for Gravel by the End of 
Grays-Inn-Lanue, near London, and preſerved with. 
tying it about with Whale-bones and Tape, to keep 
it from falling to Pieces, by Mr. Conyers, an ingeni. 
ous Apothecary, and. a great Collector of Curioſities 
of all Kinds. 1 NR 
As the greateſt Part of this Tooth was fallen to 
Pieces, nothing could be determined about its Length, 
when entire. The largeſt Piece, and alſo the moſt en- 
tire, hath five Inches and , in Length, and 9 Inches 
and £ in Circumference, conſequently ſomething more 
than 3 Inches in Diameter. This Piece belonged to 
the Baſis, or Bottom of the Tooth ; I mean, that Part 
by which it 1s articulated with the Head, as appears by 
a Cavity in form of a Cone, which all theſe Tusks 
have at Bottom, and which was filled, in this, with 

the Sand of the Gravel-pit wherein it was found. 
The Condition this Tooth was found in, ſuggeſts the 
two following Remarks. It ſhews in the firſt Place, 
how far the ſubterraneous Steams are apt to calcine 
Subſtances of this Kind, which. was done in this Tooth 
to ſuch a Degree, that it was grown extream brittle, 


and ready to fall to Pieces, and had moreover acquired 


an aſtringent Quality common to calcined Subſtances of 
this Kind, which makes them ſtick pretty cloſe, when held 

to the Tongue. They had altogether the ſame effect 
| the 
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| he very large Skeleton, found near Drapani in Sicily, 
and mentioned by Boccatius, on that remarkable one 


found near Tonna, which hath been deſcribed by 
Tentzelins; as allo on two Teeth found in Northamp- 
tonſhire, which I ſhall next take into conſideration. 
However it doth by no means follow from thence, that 


all Teeth and Subſtances of this Kind undergo the 


like Calcination by lying long under Ground, foraſmuch 
as there are others, as thoſe found in Iſland, and ſent 
to Thomas Bartholin, which were turned to a perfect 
| hard, flinty Subſtance. It ſerves, in the ſecond Place, 


to aſcertain the Structure of theſe Teeth, and conſe- 


quently of Ivory in general, to be Layer upon Layer, 


or Coat upon. Coat, like the Skins in an Onion, or 
rather the annual Circles, or Rings in Trunks of Trees, 
That this Tooth is compoſed of different Coats, ſur- 
rounding and-placed upon each other, 1s very apparent 

by the largeſt Piece remaining (Fig. 1.). I have already 
obſerved, that this Piece belonged to the Baſis of the 
Tooth, and there appear in it very viſible marks of 
nine Coats, ſome whereof have * one tenth of 


an Inch in thickneſs. Towards the further End of 
the Tooth, where it tapers almoſt into a Point, theſe ſe- 
veral Coats alſo join together into two or three, and thoſe 


pretty conſiderably thick (Fig. 2.). With ſome Care theſe 


Coats might be farther ſub-divided into a conſiderable 
Number of other ſmaller ones, perhaps no thicker 


than a common Parchment. Farther, the very man- 


ner of. its falling to. pieces .is an evident Proof of its 


Structure, all the Fragments being concave within, 


and convex without, and the Lines of Convexity and 
Concavity, Fragments of concentrick Circles, which the 


Qqq 2 tholin, 


leveral Coats compoſed, when entire. Thomas Bar- 
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( 460) 
-tholin, in his Treatiſe De Unicorn *, takes Notice 
that Part of a foſſil Omnzcorn's Horn having been ©]. 
cined by Order of Chriſtian IV. King of Denmark 
It was found to be compoſed, after the fame manner, of 
thin Layers upon Layers; whence he infers, that i 
was not the Horn of an Animal, as was common] 
pretended, but a Tooth, and namely the Tooth of! 
Sort of Whale in the Northern Seas, called Narvbal 
as he had afterwards an excellent Opportunity to ye. 
rity by one of theſe Unicorn's Horns ſtill ſticking in 
the Skull of the Creature, which was fent to Formin 
by Thorlacus Scutonins, Biſhop of Ifland. Nor is this 
Structure by any. means to be looked upon as an Ef. 
fect of the Ge whither brought about by 
the ſubterranean Steams, or by a chymical Trial, but 
is natural to the Tooth, as appears in ſome mes. 
ſure by a Piece of Ivory, marked 1181 (Fig. 3.) ; but 
ſtill more plain in another marked 73 1, where ſeveral df 
theſe Coats are by ſome Diſeaſe in the Tooth acdu- 
ally ſeparated from each other, like the Leaves of: 
Parchment Book, the years the other Side being ftill 
firm and cloſe (Fig. 4.). This Structure appears likewiſe 
from the Teeth of the very young Elephant which died 
at London, where the uppermoſt Coat, being very 
moiſt, cracked upon drying, and broke at the Top, 
N 750, is Part of another dens exertus, which! 
had from the Reverend Mr. Morton, who in his N. 
tural Hiſtory of Northamptonſhire , gives the fol- 
lowing Account of it: An extraordinary Elephant's 
Tooth, one of thoſe which grow out of the upper 
Faw, and which for their Magnitude and Length. 


2 De Unicornu obſervationes noyz, bag. 102. 17 Pag. 252. 
have 
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have by fome Writers been accounted Horns, was 
lately taken out of the Earth by digging in Bow- 
 don-parva Field. Even the native Colour of it hath 
been in great meaſure preſerved; but it is become 
brittle with lying in the Earth; and was broken 
into three or four Pieces tranſverſely by the Dig- 
gers in taking it up. The two larger Pieces of it, 
which happily came into Mr. Haldford's Hande, were 
preſented to me. One of them is ſomewhat above a 
Tard; the other is two Foot m Length, but the 
whole Tooth muſt needs have been at leaſt” ſix Foot © 
long ;—the thickeſt Part of the biggeſt Piece in my 
Poſſeſſion is ſixteen Inches round. The Tooth lay 
buried above five Foot deep im the Earth. The 
Strata from the Surface downwards to the Place 
where the Tooth was lodged, were as follows : 1. The 
Soil 13 or 14 Inches. 2. Loam, a Foot and a Half. 
3. Large Pebbles, with a ſmall mixture of Earth 
amongſt them, two Foot and a Half. 4. Blue Clay. 
In the upper Part of this Stratum the Tooth was 
found. Thus far Mr. Marton. That Part of this 
Tooth, which is now in my Hands, bears again very 
viſible Marks both of the Calcmation it underwent by 
lying in the Earth, and of its laminated Structure (Fig. 5.). 
Ns 1185, is the dens exertus, or Tusk of an Ele- 
phant, remarkable for its large Size, and for its being 
ſo very entire. It was found under Ground in Siberia, 
and was brought from thence and given to me by Mr. 
Bell, an ingenious Surgeon, who was preſented with: 
it by the Governor's Lady, in Lieu of a Reward for 
having cured her of a Diſteinper, upon his travelling 
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through the Country in his paſſage with the Caravan _ | 
ſent to China. It is very entire, of a browniſh #4 
Colour, _ WY 
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Colour, and hollow at Bottom like other Elephants 
Teeth, one of which it plainly appears to be. From 
the Baſis, meaſuring along the outward. Circumference 
to the ſmall End, it is 5 Foot 7 Inches long, and along 
the inward Circumference 4 Foot 10 Inches. Mea- 
ſuring from the Inſide of the Baſis to the ſmall End in 
a a ſtreight Line, the Diſtance is of 3 Foot 10 Inches 
and a Half. At the Bafis, where thickeſt, it meaſures 
one Foot fix Inches round, and is there ſix Inches in 
Diameter: It weighs 42 Pound. The like Tusks, and 
other Bones of the ſame Animal, that is, of the Ele. 
phant, are found in ſundry Parts of Siberia to a con- 
ſiderable Quantity, and the Tusks and Teeth in par. 
| ticular, when leſs corrupted, are uſed all over Rafſia 
for Ivory. Henricus Wilbelnus Ludolfis, in the 
Appendix to his Ruſſian Grammar *, mentions them 
among the Minerals of Ruſſia, by the Name of Mam. 
moto voi łoſt, and takes Notice, that the Ruſſians be- 
lieve them to be the Teeth and Bones of an Animal 
living under Ground, larger than any one of thoſe above 
Ground. They uſe it in Phyſick in Lieu, and for the 
fame Purpoſes with the Unicorns Horn; and Ludolfus 
himſelf having been preſented with a Piece by one of 
his Friends, who ſaid, He had it from a Naſſian of 
great Quality, lately returned from Siberia, found it 
to be true Ivory. He adds, That the moſt ſenſible 
among the Nuſſiaus affirm them to be Elephants Teeth 
brought thither at the Time of the Deluge. The 
Deſcription of theſe Teeth and Bones given by E. 
Tibrants Ides f, is ſtill more extenſive, and withal 
ſo particular, that his whole Paſſage deſerves to be 
tranſcribed at Length. Amongſt the Hills, ſays he, 
* pag. 92. 1 In his Travels from Moſco to China. 


which 


. — - 
which are ſituate to the North-Eaft of Makofskoi, 
not far from thence, the Mammut's Tongues and Legs 
are found; as they are alſo particularly on the 
Shores of the Rivers Jenize, Trugan, Mongamſea, 
Lena, and near Jakutskoi, #0 as far as the frozen - 
Sea. In the Spring, when the Ice of this River 
| breaks, it it driven in ſuch vaſt Quantities, and 
with ſuch Force by the high ſwollen Waters, that 
it frequently carries very high Banks before it, 
and breaks off the Tops of Hills which falling 
down, diſcover theſe Animals whole, or their Teeth 
only almoſt frozen to the Earth, which thaw by 
Degrees. I had a Perſon with me to China, who 
annually went out in Search of theſe Bones : He 
told me, as a certam Truth, That he and his Com- 
panions found a Head of one of theſe Animals, which 
was diſcovered by the Fall of ſuch a frozen Piece 
of Earth. As ſoon as he opened it, he found the 
greateſi Part of the Fleſh rotten, but it was not 
without difficulty, that they broke out his. Teeth, 
which were placed before his Mouth, as thoſe of 
the Elephant are; they alſo took ſome Bones out 
f his Head, and afterwards came to his fore Foot, 
which they. cut off, and carried Part of it to the 
City of Trugan, the Circumference off it being as 
large as thas of the waſte of an ordinary Man. 
The Bones of the Head appeared ſomewhat. red, 
as though they were tinctured with Blood; Con- 
cerning this Animal there are very different Re- 


ports. The Heathens of Jakuti, Tu nguſi, and Oſtiacki, 
ſay, That they continually, or at leaſt by reaſon 
of the very hard Froſts, moſily live under Ground, 
where they go backwards and forwaras; to con- 
2 firm. 


Ve 
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firm which, they tell us, That they bave often ſeen 
the Earth heaved up, whe': :4e of theſe Beaſts was 
on the March, and ae, he was paſt the Place, 
fink in, and thereby make a deep Pit. They fur. 
ther believe, that if this Animal comes ſo near the 
Surface of the frozen Earth, as to ſmell, or difſ- 
cern the Air, he immediately dies, which they ſay 
is the Reaſon that ſeveral of them are found dead 
on the high Banks of the River, where they un- 
„ awares come out of the Ground. This it the Opi- 
nion of the Infidels concerning theſe Beaſts, which 
are never ſeen. But the old Siberian Ruſſians affirm, 
that the Mammuth it very like the Elephant, with 
this only Difference, that the Teeth of the former 
are firmer, and not ſo flraight as thoſe of the lat. 
ter. They alſo are of Opinion, that there were 
Elephants in this Cauntry before the Deluge, when 
this Climate was warmer, and that their drowned 
Bodies floating on the Surface of the Water of that 
Flood, were at laſt waſhed and forced into ſubter- 
 ranean Cavities: But that after this Noachian De. 
Huge, the Air, which was before warm, was changed 
to cold, and that theſe Bones have lain frozen in the 
Earth ever ſince, and ſo are preſerved from Putre- 
Factiou till they thaw and come to Light, which is 
uo very unreaſonable Conjecture; though it is not 
abſolutely neceſſary that this Climate ſhould have 
been warmer before the Flood, ſince the Carcaſſes 
of drowned Elephants were very likely to float from 
other Places ſeveral hundred Miles diſtant, to this 
Country, in the great Deluge which covered the 
Surface of the whole Earth. Some of theſe Teeth, 
which doubtleſs have lain the whole Summer on the 
$hoar 
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hore, are entirely black and broken, and can never 
he reflored to their former Condition, but thoſe 
which are found in good Caſe, are as good as Ivory, 
md are accordingly tranſported to all Parts of Muſe 
ovy. The above-mentioned Perſon alſo told me, 
That he once found two Teeth in one Head, that 
weighed above 12 Ruſhan Pounds, which amounts to 
o German Pounds; ſo that theſe Animals muſt be 
if Neceſſity very large, though a great many leſſer 
Teeth are found. By all that 1 could gather from 
the Heathens, there is no Perſon ever ſau one of 
theſe Beaſts alive, or can give any Account of its 
Shape. Thus far E. Tibrant Ides. What he ob- 
ſerres of thoſe Teeth that are black and broken, may 
W frve as a Comment to the following Paſſage of 
Pliny * : Theophraſins autor eſt, & ebur foſſile can- 
tide & nigro colore inveniri, & ofſa e terra naſci, 
nvenirique lapides offeos. Lawrence Lang, in the 
Journal of his Travels to China, whither he went 
vith Diſpatches from His Czar:/þ Majeſty in 1715, 
takes Notice of theſe Bones F, as being found about 
he River Jeniſei, and towards Mangaſea, along the 
banks, and in the Hollows occaſioned 'by the Fall of 
the Earth. He calls them Maman-bones, and informs 
is, that ſome of the Inhabitants are of Opinion, that 
they are nd real Bones, Teeth, Sc. but a Sort of 
(ornu Foſſile, that grows in the Earth, and that others 
vill have them to be the Bones of the Behemoth menti- 
med in the 4oth Chapter of Joo, the Deſcription 
whereof they pretend fits the Nature of the Beaſt, 
rheſe Bones and Teeth they are imagined to be, thoſe 
luppoſed Words, in particular, that he ig caught with 
Lib. xxxyi, -C,"18. f Preſent State of Ruſſia, Vol. II. pag, 14. 
Rrr his 
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hit own Eyes, agreeing with the Siberian Tradition 


Matter hike concreted Blood ; that they find, tog. 
ther with theſe Teeth, or Horns, as he calls them, the 


with ſome of his Friends, hath ſeen a Grinder weigh. 
ing four and twenty Pounds, and better; that the li- 
Hhabitants make divers Sort of Works of theſe Tecth, 


of ſeveral Perſons, who affured him; That they had 


yond Bereſowa - But as this Deſcription hath very 
much the Face of a Fable, I forbear inſerting it here. 
The Author of the Preſent State of Ruſſia Þ ob- 
ſerves, that ſome of the Swedizh Pritoners baniſhed 


( 466) 


that the Maman Beaſt dies upon coming to Lig 
The fame Author affirms, from the Report, as he ſy 
of credible People, That there have been ſometime 
found Horns, Jaw-bones and Ribs, with freſh Fleh 
and Blood ſticking to them. The ſame is confirms 
by John Bernard Muller, in lis Account of the 
Oſftiacks *, who adds, That the Horns in particyly 
have been found ſometimes all bloody at the broln 
End, which is generally hollow, and filled with | 


Skull and Jaw-bones with the Grinders till ſticking 
in them, all of a monſtrous Size; and that he himſelf, 


and that they are moſtly to be met with in the cold. 
eſt Places of Siberia, as for Inſtance, Fakutsky, Bere 
fowa, Mangaſea, and Ohder. He like wiſe gives the De. 
ſcription of one of theſe Animals, from the Accounts 


ſeen them in the Caverns of the high Mountains be. 


into Siberia, got their Livelihood by turning Snuff. 


boxes out of theſe Teeth; and in another Place + he 
mentions them among the Siberian Commodities, of 


which the Czar hath the Monopoly. 


” Ibid, pag. 52. 1 vol. I, ag. 12. ＋ Pag. 78. 


The 


Cann —_T 
The Accounts which I have hitherto given of theſe 


ion. Wl Hamas bones and Teeth, or at leaſt their moſt eſſen- 
oht t Parts, are confirmed by a Letter of Baſilius Ta- 


tiſchow, Director General of the Mines in Siberia, 
and Counſellor of the Czar's Metallick Council, wrote 
to the learned Ericus Bengelius, now Biſhop of Ga- 
thenburg, and printed in the Acta Literaria Suecie 
(M.DCC.XXV. Trimeſire Secundum, pag. 36.) wherein 
he mentions the following Pieces he had in his own 
Poſſeſſion : A large Horn, as he calls it, or Tooth, 
weighing x83 Pounds, which he had the Honour to 
prelent to his Cgariſh Majeſty, and is now kept in the 
Czar's Collection of Curioſities at Petersburg; ano- 
ther large Horn, which he preſented to the Imperial 
Academy at Petersburg; another ſtill larger than ei- 
ther of theſe two, which he cauſed to be cut, and 
carved himſelf ſeveral Things of it, the Ivory being 
very good; Part of the Skull, corrupted by having 
ain in the Ground, and fo large, that it ſeemed to him 
to be of the ſame Size with the Skull of a great 
Elephant; the Forehead in particular was very thick, 
and had an Excreſcence on each Side, where the Horns 
yſually ftick to it, which Excreſcence however, as the 
Author obſerves, was ſo ſmall, as to make him doubt- 
ful, whether or no there was ever any Horns ſtuck to 
them, The Cavity, wherein the Brain was lodged, 
was exceedingly ſmall in Proportion to the Bulk of 
the Skull, He had found alſo a ſpungy Bone of a 
Foot and a Half in Length, and three Inches in 
breadth, ſticking to the Skull, and of a conical Fi- 
gure, whence he conjectured, that it ſerved to {ſupport 
one of the Horns, which is obſerved alſo in other Ani- 
mals that bear Horns: Laſtly a Grinder, which had 
Krr2 - ten 
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beſides ſeveral of the Ribs, Shank-bones, and othy 


© forbore mentioning. The ſame Author hath taken ny 


0 
ten Inches in Length, and fix Inches in Breadt 


Bones found from Time to Time, which the Authy 


ſmall Pains to inquire into the true State of thoþ 
Pits and Hollows which the Pagan Inhabitants 
Siberia ſay, theſe Animals make when they walk un, 
der Ground, and found that they were nothing by 
Caverns, ſuch as are common in other mountainoy; 
Countries, and are owing to the Force of ſubte. 
ranean Rivers and Cataracts, which at laſt en 
through and undermine the Places where they paſs, f 


as to make the Ground above them give Way and 
fink in. This is what I found remarkable in thi 
Letter of Mr. Tatz/chow. I cannot forbear adding 
that although the Author hath left the grand Queſtia 


about the Origin of theſe Bones undetermined, yet his 


Obſervations ſeem to me to contribute very much u 
eſtabliſh the Opinion above related, that theſe Bong 
are the Bones, and the Horns, as he calls them, the 


Tusks of Elephants drowned in the univerſal Deluge 


It is to be hoped, that this Matter will one Time 
or other be ſet into a {till clearer Light, particular 
ly after the Order his late Czariſþ Majeſty was pleaſed 


to give to the Governor General of Siberia, to ſpar: 


no Care nor Coft to find a whole Skeleton of this Ani: 


mal, and to fend it to Tati cb. 

Before I proceed farther, I will beg Leave to ad 
one Obſervation of Cornelius le Brun, who in hi 
Travels through Rufia to the Eaſt-Indzes, tells us 
Tha the Neighbourhood of Veronitæ they hat 


found ieveral Elephants Teeth on the Surface of th 


Ground, which no Body could tell how they caw 
—_— thithe! 


to three or four in taking it up) being put together 


%%. ĩ 
thither, and that the Czar's Opinion about them was, 
that Alexander the Great, when he paſſed the Tanaic, 
or Don, advanced as far as Koſtrnka, a ſmall Town 
eight Werſts from thence, and that probably ſome of 
his Elephants died there, of which thoſe Teeth were 
the Remains. | Es: 
N 764 of my Collection, is one of the Grinders of an 
Elephant, which was likewiſe found in Northampron- 
ſhire, for the Deſcription whereof I ſhall again borrow the 
Reverend Mr. Morton's own Words. Northwards, 
 fays he, about fifty Tards from this Place, (where 
the above-mentioned dens exertus was found) was al- 
fo digged up one of the Molares, or Grinder-teeth 
e an Elephant, perhaps of the ſame that the Tuck 
| belonged to. The. Grinder whole, or however all 
the Pieces of it I could find ( for it was broken in- 


parallel Lamellæ; 


” as they grew, exhibit 13 Or 14 


| each of which extends the whole Length, and almoſt 


the whole Thickneſs of the Tooth; and of theſe for 
the Main it is compoſed. But in a live, or perfect 
Tooth, theſe Lamellæ do not appear ſo plainly, being 
in Part cruſted over with a white oſſeous Cruſt, or 
Integument, which in this Foſſil Tooth is almoſt 
wholly periſbad and gone, inſomuch that the Lamelle 
are more expoſed to View. From the Root to the 
Top in the longeſt Part, which is near the Middle 
of it, it is guſt ſeven Inches long. Its Thickneſs in 
the thickeſt Part of the Root, which is alſo near 
the Middle of it, is almoſt three Inches, and it is 
a little above eight Inches broad. M*ryWring it this. * 


* Natural Hiſtory of Northamptonſhire, C. iii, §. cxxxv. pag. 252. 


Way, 
f 


Ce 

r. ay, we take in the whole Pile of the Tate 
None of the Lamelle are contiguous; there inter- 
poſes betwixt them a thinner Plate of a whiter 
Colour, and a laxer Texture. Three or four of the 
outmoſt at one End of the Pile, appear undulated at 
the Top of the Tooth, are near as broad at Top as at 
the Root, and have a blunt Ending. The reſt of 
them are by Degrees contratfed to a Point, are 
gradually ſhorter and ſhorter to the other Extre- 
mity of the Pile, and alſo bend a little over one 
another. And. each of them, as it approaches the 
Top, divides, as it were, into ſeveral ſmaller Teeth; 
and with theſe the Lamellæ of this Figure termi. 
nate. The above-deſtribed Tooth was lodged at al- 
© -moſt twelve Foot Depth i in the Earth, Above it were 
the following Strata 1. The top Earth, a btacksſh, 
clayey Soil, about 16 Taches: 2. Sandy Clay mter- 
mixed with Pebbles, frue Foot... 3. A lack Sand 
with finall white Stones in it, one Foot. 4. A 
Juoamy, ſofter Sort of Gravel, one Foot. 5. A ſbarp- 
er Gravel, about two Foot. The Tooth was found 
4 Fuot and « Half deep in this Stratum of Gravel. 
Below this fifth Stratum there was @ blue Clay. 
Thus far Mr. Morton. It is very viſible, that ho 
Grinder alſo, by lying in the Earth, hath "undergone 
the ſame Alteration, with the Tusk above deſcribed 
found in Bowdon-parva Field, | 
Ne 119, and 120, of my Catalogue, are two pieces 
of anotlier large Grinder, very probably of an Elephant 
too, turned to a very hard, ſtony, and almoſt metallick 
Subſtance. 
No 121 is a Piece of the Molaris, or Grinder by 
an Elephant, where the undulated Lamellz are ſet 
very cloſe to cach other. © > 
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No x22 is a Piece of another Grinder, perhaps of 


an Elephant. It hath very apparent Marks of being 
foſſile, as well as the preceding, and is farther re- 


markable, for that a petrifying Subſtance being got be- 
tween the Lamellz hath very confiderably Arad 
and divided them from each other, in ſuch a Manner, 
that they appear to have been ſet very Iooſe. 
Ne 427, N. my Collection of Quadrupeds and their 
Parts, is Part of an Elephants Skull which was found 
at Glouceſter after the Lear 1630, together with ſome 
large Teeth, ſome five, others ſeven Inches in Compaſs, 
according toa ſhort Inſcription wrote uponthis very Piece. 


N. B. Tab. 11. Fig. 7. is one of the Tusks of the young Ele phant pre : 
ou at London, of which Mention hath been made above. 
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Carbone tranſmffe, communicante If. de Se- 


guefa Samuda, M. D. * S. S. & Coll. Med. 
Lond. = 


Obſervatio Solaris Ecliofe s prope Ulyſiponem habita 
die 15 Septembris Mane 1727. N. S. 4 P. Joanne 
er e Carbone S. J. 


4 Om 


TN Predio, qual eſt 3 noſtro Collegio = 
1 Antoni M. 4” hor.. circiter, & cujus Latitudo 

Quadrante 3 trium pedum explorata, eſt 
38 42 587%, obſervavi hanc Eclipſim Teleſcopio pe- 
dum circiter 8, quod micrometro - inſtruxeram vite 
comparato. Initium infra horizontem celebratum eſt; 
jamque digitos circiter 4 deficiebat Sol, quando ex op- 


polito monte primo emerſit. Sequentes tamen phaſes 


= 9 | obſervari 


Can) | 
obſervari tantùm potuere, reliquis fortuito eventu im- 


peditis. 


2* 
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Temp. Ver. corr. 
5 55 8. dub. 
10 54. dub. 
13 29. CIC. 


VIII, m 


i ſec. 48” max. obſc. 
Emerſ. 
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Finis 


Poſt finem Eclipſeos, ſtatim horologium pendulo in- 
ſtructum, quo ad temporis dimenſionem uſus ſum, du- 
plici Solis altitudine eodem quadrante aſtronomico ſuc- 
ceſſivè oblervata, ad trutinam revocavi; inventamque 
correctionem, in phaſibus ſuperiùs adnotatis adhibui. 

Octobris die 15, Immerſionem intimi Jovis Satellitis 
* teleſcop. ped. 22. Contigit autem H. 9 10 
54. 


Novem- 


(.473') 
Novembris 7, ejuſdem Satellitis Immerſ. eodem te- 


0b/ervationes Rome babitw in Erclipſt Solis, Mand 
conſpefia coders die ad Radices Collis Quirinalis. 


Hire. Minuta. Jerunde Temporis veri poſt mediam 
_ noftem ex tranſitu Solis rettificatur. 


11 hes LODDUE 129 115.3 A 
7. 0: o. INtendebam ad conſpectum Sirij verſan- 
I tis in vicinia meridian; cum ex Ephe- 
merridum calculis poſt aliquot minuta Eclip- 
ſieos initium promitteretur. Interea tamen 
directo in: Solem tubo optico, exceptaque 
An charta imagine, jam cæpiſſe video Eclip- 
iim ex aliquot minutis horariis. Videram 
die præcedenti maculas plures apparere in 
diſco Solis: Quas cum in figura ſuis locis 
reddere cuperem ante initinm Eclipſeos, ne 
differem poſt. earumdem contectionem à 


reſpectu azimuthi adnotare; huic deſcripti- 
oni ſtatim incumbendum duxi, adeaque 
. phaſes Eclipſeos priores attendere præter- 
miſi. Completa-celeriter macularum deli- 
neatione ſequentes phaſes accurate adnotavi 
cum v. C. Jo. Dominico Maraldi, ' uno 
verò ex meis domeſticis numerante horaria 
ſecunda temporis clara voce in horologio 
pendulo inſtructo, &..pluribus diebus ante 
ad meridiem exacto, ad phaſes ſingulas. 
(Fd. Tab. 3} it 5 5p, 
7. 2. 17. Latent Solaris diſci digiti tres cum qua- 
drante à Luna contecti. Interſectio diſcorum 
88s Solis, 


diſco Lunz commenſum illarum, ac ſitum 5 


(e394) 

_  » Sol, de Bote incilt in gr. 5. & 95. tw. 

3 ER meratis a puncto, quod eſt in Highta "_ 
. -» _ . Verticale, nempe. A. Macula & eſt in 

deen Apt Solis Zetith ug 

+ & diftat in ſemidfametrö difel Solab 


centro verſus. peripheriam digitts 4 +, 4 
iin figura. Etiam macula e oy” fers 
„ Azimutho verſatur. 
4 Cum per aliquod temporis intervallun 
— intercepiſſent adſpectùm Solis, paulo 
i. ante reſtituta ſerenitate, nunc 1 1 
e Luna contecti digiti Solaris diſci 4 2. 
| 10 terſectio diſcorum Solis, & Lunæ fe; in gr. 
; diſci Solaris 10. III ut antea à pundo 
25 ee * 2 Am reſpicientis nu- 
15 meta. il v rh: 
== "Mi 24 o. . Veſtigium Silutionis macule 2 prope | 
5 ſitæ Lunæ diſtum ſubit. 
. 40. Macula 6 incipit perſtringi A fifto- Lun, 
25. 11. Eadem macula-6 tota immergitur. 
27. 1. Init ium maculæ T ans. idire diſcum 
de) On. 
28. 31. Eadem thactla: e rota jam 88 
19. 10. Digiti Solaris diametri 5 latent. 
311. La Latent digi 5 f. Amerfedtio diſcorum utri. 
hs 416.400 uſcque Luminaris fit in gr. 20, & 136. 
| 58. 46. Latent digiti 6, & gr. 31. atque 150 Sols. 
1Iis diſci ſunt . interſectionum cum 
EF Lanai. 
7. 0. FY Maecula 4 Limbus prior a Lunz circulo 
11} -:1/gefſtriggitur. 
an. 4 45. Tota macula 4 jam latet. 
"1836 15 n Solis digiti 6 2 fl & interſectio 
diſcorum ineidit in gr. 39. & 162. 
3 Maculs 
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5 1 


EI 


mW 
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LE LT K ST. 8 


1 22. E 5. Latent digiti 3 2. ine diſcorum © 


Cans 


H. FF K 


7 45. 26. Maculz fernie Evanide 7 Liub n 
. - giturab incurſu Lung, : 

7. 46. 20. Toa macula F à Lung contegitur. 

7 9 5 0. Lan digiti 6 U N luminarlum periphe- 

ra fe interfecaut 10 gr. GI. & 1897. 

g. o. 12. | Latent | paulo-minus od digit ſex, ſeu 


3; | Ws 
25 425 Latent digit 5.4 : ex apicdyoad 183. 


"i 


192 11 
11, . 50. Incipit emergere Limbus prior maculz 6. 
a 1 38. Tota' maeula 6 extra Ennbua EUunæ; & 


3 N * 


d macula neidem proxima fimul exit. 
J. ta: 46. Emergit etiam miacula #-vicina maculæ 6. 
b 


16. 4 _Emergit: quoque”' ADRs” #8 eidem 6 
VIE, © .proxima. | bt... 41 
| Macula 6-efmorgir. 570 


gr. 105. & 1 9. 


8. 24. 10. Tota macula 4 extra diſoum 1 


3. 27. 2 30 3 digiti 2 2. Interſectio diſcorum fit 


n gr. Solaris 115. & 182. 


g "Mx welt emergere e difco Lung prior lim- 


bus maculee. 
d. 34. 45. Tota macula e extra limbum Lune. 
d. 35. 46. Latent digiti 1 8, - , 


d. 37. 9. Latent digit x1 PE 

. 37. 27. Exeunt extra Limbum Lune maculz g, & 
b, ſitæ prope maculam e. 

888 2 Latent 


Ti — ſele diſei in gr. 62. & 


FS. 1 5 2.4. E digiti 5 4. Interſectio Luminarium 
: * difch in gr, Solaris 80, K 152 0% 0 
8, 8 32. | Latene digni 5. Incrioatlo in gr. 02 3 , & 
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. 39. 46. Latent digiti o4. Interſectio — utri. 

uſque diſci Luminarium in Solari incidi 
in 4 40. & 180. 

5 Rara Solis diltat 3 A Vertce g. 


8. 44. 10. Finis e Kaltes, nunc — ne 
* ormnimode ex Limbo Solis Lune: diſc 
TT 27 
8. * 53. Limbus ſuperior Solis per quadiantem au- 
rraichalchicum inſpectus · diſtat à vertice g.. 
5 F. zol. adeoque centrum Solis diſtat a 
Vertice gr. 57. 4. 
8. CY 1. Limbus ſuperior: Solis i iterum -infpefus d. 
7 | tat. à vertice gr. 57. 20. adeoque cen. 
trum Solis diſtat 2 vertice gr. 57. 36. 
1 Eimbus inferior Solis diſtat à vertice per 
ſupradictum quadrantem gr. 57. 200. ade- 


- GY Solis diſtat a vertice gr. 


. 
1 ** die in Aide * * 


16. 5 38. 25: Primizs Solis limbus cum penumbra att 
tit lineam meridianam. 
* 1. 35. Secundus Solis Limbus cum penumbra attin- 
: Bit Lineam meridianam. nt - 

H. 1 

bas Meridies — 0. o. o. 
In meridie diſtantia à vertice per quadran- 
tem explorata fuit 


Gr. 38. 27. Limbi ſupertoris 7 Centri Solis 
700: n. 3h 59. Limbi nferioris., 57. 33. 43+ 


Obfervatit | 


. 
„ 


* 


0b/ervatio Solaris deli nos die 1 4 Septembris 1 1 7 * 
. S. habits in Ol ſer vatorid Bononienſi 2. C. 
Euſtachio Manfred. N 


Lurimæ in Sole maculæ hujuſce Eclipſis tempore 
videbantur: Cum tamen prez nubibus neceſſariæ 
circa illas inſtitui obſervationes non potuerint; ut earum 

fitus in Solari diſco deprehenderetur, præcipuarum 
tantùm aſpectus in appoſita figura exhibetur, qualis 
inferri potuit ex obſervationibus veſpere diet x4. circa 

hor. 5. 26. habitis; idque fatis eſſe arbitror ad eas in- 
diaandas quæ ſunt à Luna occultatæ Eclipſis tempore. 
Notandum tamen, | 


, przdicas maculas, ex quo obſervataa 
ſunt veſpere diei 14. uſque ad Eclipſis tempus; non mo- 
do fingulas in ſyo parallelo Solari proceſſiſſe, quantum 

regularis motus Solis fert, verum etiam pleraſque earum 

ine lege immutatas apparuiſſe tum figurà,, tum magni-- 
tudine z nonnullas etiam in plures diviſas, aliaſque in 
unum compactas; alias demum in Limbo Solis orienta - 
lis viſas, quz veſpere pracedenti non apparebant. 

| Initium Eclipfis obſervari non potuit ; ſed hor. 18. 


5 
5. 


inter nubes. 


18. 59. 37. Unus digitus, & amplius 
19. 3. 12. Digitus cum dimidio. 
19. 6. 50. Duo digiti. 1 
ty. 10. 11. Duo cum dimidio. du. Pauls 
8SGdiolem obtegunt. 
19. 30. 35. Sol inter nubes videtur deficere plus digitis 
— 4. cum dimidio. Ea =. 
Eclipfis 


fortaſſe latebat. 


poſt \nubes- 


158) 


"JN 
H. 2 #t 
19. 35. 46. Exlipfix 1 nondum  peringere videtur ad 5 
wit. 

I9. 40. 47. _— digiti circiter. 2 
T9. 44. 31. Maculz, .6,. c, d, e, jam latebant. Nunc 

naw accaltatur centrum, 7 2 AER? 
T9. 47. 27. Limbus c inter maculas, . 
19. 47. 46. Secunda ex duabus maculis, 5 omnino te. 
| gitur. 
19. 51. 37. Eclipfis eſt pauld minor 5 digit. i inter nubes | 
19. 54. 12. Centrum maculæ, p, occultztur. 3. 
19. 55. 37. Centrum, 3, item occultatur. 
19. 59. 2. Quatuor dig. cum dimidio Aint, dub, 
20. 1. 22. Una ex maculis prope limbum 8 1) 

coc ccultatur. 
20. 10. 10. Eclipſis pauld min. dig. 32 FO” 
20. 11. 47. Tota macula i, emerfit. 200 GPa 
- av. x5. ©. Eclipls 3 digitoram.. oo 
20. 18. 48. Duorum cum dimidio. 
20. 18. 49. Incipit emergere macula, s. 
29. 22. 26. Duo digiti circiter cclipſantur. . | 
26: 26. 14. Digitus 1%. . 
20. 36. 6. Finis Eeli pſeos à tribus dbäredwbe no- 


tatus, in eodem ſecundo tem poris con⸗ 
cordibu 1 


. 


8 A 


* 


14. Septembris, 172 ” ans 


„ * dt oe on „ 


min. 26. 


„ e 


Fi * macularum Solarinm inverſo ſtu u. 


— 45 acer Solis habita Patavii 
Kal. Ocobris 1727. N. S. 4 Comte Joanne Poleno. 


Enſioribus tamen nubibus ſzpius intercurrentibus, 


quas ſubject. 
emp. Ver. 
ö 


tl 


xyvm. 


non Phures obſervari * Phaſes, "—_ «=, f 
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III. 4 Second Letter to Dr. Rutty, R. S. Secr. 
containing farther Obſervations towards compoſing 

a natural Hiſtory of Mines and Metals. y 
Dr. Nichols, Prel. Anat. Oxon, and R. S. S. 


Dear STR, —- f 
N my laſt I acquainted you with ſome Particulars 

FX relating to Mines in general, and that the Loads in 

-Cormwel yielded Iron, Tin, Lead, and Copper. 


r 
Of all the Subſtances concurring to form the ter- 
reſtrial Globe, Iron probably bears the greateſt Share; 
as it not only abounds in moſt Kinds of Stone, 
ſhewing it ſelf in Varieties of Grocus, all which gain 
a. more intenſe Colour by Fire; but enters likewiſe 
greatly into the Compoſition of common Clay as may 
be judged from the Similitude 'of Colour between 
Clay and dry Iron Oar; from the eaſy Vitrification of 
Clay; from the Reſemblance between Clay ſo vitrifyd 
and the Clinkers of Iron; from its deep red Colour 
after Caleination; and laftly, from its yielding pure 
Iron, by being burned with Oil © 
But while Iron is thus entangled with other Bodies, 
it rarely employs the Care of the Miner ; who finds 
the Expence of reducing it to Metal too ſeldom bal- 
lanced pA Price it yields: For which Reaſon, tho 
we frequently meet with large and rich Loads of Iron, 


yet 


(481) 


yet (the Woods having been apply'd to more advanta- 
Nous Uſes) they are there entirely neglected. 

When it is moſt pure, I find the Oar under three 
different Appearances. 

Paper the firſt contains a Piece of rich dry Iron Oar, 
whoſe Scrapings exactly reſemble an Altabol Martis : 
This Kind. of Iron Oar has very nearly the Colour of 
common Clay. 
| Paper the ſecond contains a Piece of rich Iron Oar, 
with Part of the. Wall of the Load formed 'by 
Concretion of yellow Cryſtals. In this Stone the frets 
ndiates from bo ints forming Segments of Spheres, and 
where theſe Spheres leave any Interſtices, you will find 

2 Crocus, or Oker. 
| Paper the third contains a Stone of Iron of the Kind 
uſed for burniſhing Plate; it is of the Species of 
the Hematites. 

Both theſe laſt Stones "TRY into a ww Crocus. 

From the ſecond Inſtance we way conjecture, chat 
the yellow Colour in Cryſtals ariſes from a Crocus en- 
tangled with the ftoney Salts. 

Though the Want of Wood in Cornwal deprives it 
of the 3 it might otherways reap from Iron 
8 2 Metal, we ſhall nevertheleſs find it far from being 
2 uſeleſs Oar, when we conſider it as ſometimes im- 
pregnating the Waters with vitriolick Salts, thereby 
making them a proper Menſtruum for diſſolving the 
diſſeminated Particles of Metals; ſometimes deſtroying 
the ſulphureous Menſtrua, which (tho they diſſolve 
the diſſeminated Metals) do nevertheleſs obſtruct their 
new Concretions; and ſometimes as being it ſelf the 
Magnet by which the metallick Particles are e attracted 
into new Concretions. = 

111 5 


4. 


Of TIN. 


The next metallick Subſtance faund in Cornwal 
and from which theſe Iſlands are ſuppoſed to take their 
Name, is Tin. It is never found but as an Oar, 
whereas Gold is never found but as a Metal, at leaſt 
its Oar is unknown, and all other Metals are found 
ſometimes as a Metal, and ſometimes as an Oar. 
Tin always ſhoots into Cr ſtals which are of diffs 
rent Magnitudes from two Ounces in a ſingle Cryſtal 
to ſuch as eſcape our Sight. Theſe Cryſtals are for 
the moſt Part — | in Loads of other Subſtances, 
| Paper the fourth contains Tin Cryſtals interſperſed 
in a Load of a Kind of Clay, in which 1s obſervable { 
conſiderable Quantity of Red-oker. 
Paper the fifth contains a Stone of hard Tron-Stons 
in which are exceeding ſmall Cryſtals of Tin. 
Paper the fixth contains ſomewhat * Cryſtals 
Wa an? of in a dry Red-oker, _ 
Paper the ſeventh contains Tin Cryſtak, interſperſed 
with Sparr-ſtone and a Sort of Marl. 
Paper the eighth contains larger Cryſtals, interſperſed 
in a Kind of Clay and Red-oker, as in Paper the 3 
When a 4 Sacks of the Load Tock contain- 
ing more than 2 M inc heſter Buſhel) yield one Gallon 
of clean Oar, the Load is eſteemed very well worth 
working g. 
Sometimes theſe Cryſtals are ſo collected into one 
Maſs, as to form Loads of pure Tin Oar, and fo large 


gs to yield to the Value of 1004. my twenty-four 
Hours, OY 


Pager 


Paper the ninth contains two Stones of ſuch pure 
Loads, in which obſerve the one is black, and. the other 
nearly white. eee be 3 
Theſe Cryſtals concrete ſometimes into the Form of 
z Parallelipepidon, whoſe. Summit is covered by a 
Pyramid; ſometimes the Angles formed by the Sides of 
the Pyramid, and ſometimes the Summit of the Pyra» 
md eos ut were pramed away,  . -— 
| Paper the tenth contains ſeveral of theſe Cryſtals, of 
which Number the firſt contains a whole Cryſtal, which 
has none of its Angles off, (See Plate the 2d. Fig. 
the $th.). The ſecond contains a Cryſtal which has 
only two of its Angles plained away. (Fig. the gth.). 
The third contains a Cryftal which has all its Angles 
plained away. (Fig. the roth.). The fourth contains a 
Cryſtal which has all its Angles and its Summit plain-, 
— 7 + fat OG nn. 
Sometimes the Cryſtals repreſent two equal pentela- 
teral Pyramids joined at their Baſ e. 
As in Paper the eleventh, which contains two Cluſters 
of Cryſtals, which conſidered ſeparately are of that Form. 
Under whatſoever Form theſe Cryſtals ſhoot, they 
always carry an exceeding fine Surface; which, when 
rubbed off, can be renewed by no Art. In Paper the 
fourth one Side of the Parallelipepidon is rubbed 
_ away, to ſhew its Appearance after loſing its natural. 
— | ER Os Fri Ps 
Theſe Cryſtals are of different Colours from the 
White (like white Sugar candy'd) to the deep Black. 
Thus Paper the twelfth contains a groupe. of ſmall 
wiite Tin Cryſtals, which are very uncommon, Theſe 
white Cryſtals ſeem to me to carry a finer Luſtre than 
ay other I ever faw, and are perfectly tranſparent ; ſo 
— Tt t 2 = ———_ 
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exceed any other Foſſil) would probably make them 
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contained in Paper the ſeventh, in which the Cryſtals 
are of a brighter red, from its being heated js: 


_ ety, and 
-£o0e Fr T0 | 

Theſe Cryſtals ſeem to be the heavieſt Bodies the 
Earth produces, except Quickfilver and actual Metals. 
Their ſpecifick Gravity is to Water as go © to 10; to 


- 


that were they found of equal Size with the black 
Cryſtals, and of a white Water (which 1 imagine ma 


be) their Hardneſs and Weight (in both which they 


preferable to the Diamond, However, as the deeper 


Colours of theſe Cryſtals ſeems to ariſe from a greater 
Proportion of Iron in their Compoſition, which they 
throw off in an Iron Slag upon Fuſion, and which 


changes by proper Degrees of Heat into a Crocus, 


thereby changing the Colour of the. Cryſtal to 2 


brighter Red; ſo the white Tin Oar is certainly to be 


eſteemed both richeſt and beſt, as moſt free from Tron. 


Paper the thirteenth contains a Piece of the Load 


red-hot. 
Om were all produced before the Soci- 
are ſince preſented to Sir Hans Sloane, 


(Theſe 


Rock Cryſtal in Water as go f to 26; to Diamond as 


90 + to 34; and to pure malleable Tin, as found by 


repeated Trials, as 90 3 to 78; from whence appears 
the Poſſibility of what ſome Miners affirm, viz. That 
a cubical Inch of ſome Tin Oars, will yield more than 
a cubical Inch of Metal. ol 
Having already taken Notice that the Cryſtals of 
Tin are ſometimes ſo ſmall as to eſcape the Eye, and 
ſo diſſeminated in the Load as not to make above 
ot, Or 4 % Part of the Load, one would naturally 
imagine it an endleſs Labour to cleanſe the Oar from 


ſuch a vaſt Diſproportion of Rubbiſh. But the great 


NOI ſpecifick 


( a8; ) 


ſpecifick-Gravity of theſe Cryſtals renders the cleaning 
it leſs troubleſome, and leſs expenſive, than in any 
other Oar whatever. It requires no more, than that 
the whole Stuff be ſtamped to a fine Powder, after 
which it is waſhed by a Water, whoſe Force is ſo 
moderated as to waſh away only the lighteſt Parts. 
This Stamping and Waſhing is repeated till the Oar 
is left exceedingly clean, and yields in Metal from 
:* to *2th, according as it is cleanſed from the Load, 
and as it is in its on Nature more or leſs free from 
1 e ber Ione er” * 
Begging Leave to defer the Account of Lead and 
Copper, lam | OT TS 


July the 1ſt, Dur | very humble Servant, 
FF 5 3 


— 


V. Nicholls 


. 1 


IV. 4 Method of raiſing ſome exotick Seeds, which 
have been judged almoſt impoſſible to be raiſed in 
England, communicated in a Letter to Dr. 
Douglas, Coll. Med. Soc. honorar. and R. S. S. 
Y Mr. Philip Miller, Gardiner to the Phyjick- 
Fe mn En 


SIR, 5 3 
12 to my Promiſe, I here ſend you an Ac- 
count of the Methods I have taken to raiſe the 
Coco- Nut, with the Succeſs of each; which hath led 
5 me 
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been judged very difficult, if not impoſſible to be rail. 


In the Tear 1724, J had 2 Parcel of freſh Coco-Nuts 
given me, which were brought over from Barbades : 


Hot-bed made with Tanners-bark ; giving them gen- 
tle and frequent Waterings as the Earth in the Pot 


£ 


/ 


_ - 
me to a ſure Meth 


od Fol raiſing ſuch Seeds which have 
hard Coats, or Shells: ſurrounding them; and have 


ed in England: + 


Part of theſe' Nuts I diveſted of their outer Coat, or 


Husk, and the other Part I left intire as I received 


them. Both theſe Parcels I planted in large Pots, filled 
with good freſh Earth, and plunged the Pots into a 


ſeemed to require; but had not one, out of the whole 


Number, which made any Attempt to ſhoot, as I could 
perceive; and upon taking them out of the Pots, I found 


they were rotten. About four Months after, I received | 


another freſh Parcel of Coco-Nuts from Barbades, 


which J treated in another Manner: Part of theſe 1 
cut off the outer Coat or Husk from, and the other 
Part 1 left intire as before: But ſuppoſing it was owing 
to my planting the other Parcel in Pots, that they did 
not ſucceed,” I made a freſh Hot-bed (with Hor ſe-dung) 


and covered it over with freſh Earth, about 18 Inches 


thick, in which I planted the Nuts: obſerving as be- 
fore, to apply it with convenient Moiſture, as alſo to 
keep the Hot-bed in an equal Temper of Heat (which 
T was guided to do by a Thermometer graduated. for 
the Uſe of Hot - beds); but with all my Care I had 


no better Succeſs than before; not one of the Nuts 


making any Eſſay towards ſhooting. The Year fol- 
lowing I had another Parcel of Coco-Nuts given me, 
which, confidering my former ill Succeſs, I planted in 
a different Manner, as follows. Having a 2 
| whic 


B+ q 437 } 
which had been lately made with Tanners bark 
and which was fled with Pots of exotic Plants, 1 
remayed twa of the largeſt Pats, which were placed in 
the Middle of the Bed, and opening the, Fi be ö 
under the Place where the two Pots ſtobd, I placed the 
two Coco- Nut therein, lay ing them ng to pre- 
vent the Moiſture (which might deſcend from the 
E from entring the Hole at "ths Baſe of the Fruit, 
and thereby rot the ſeminal Plant upon its firſt ger-= 
minating. I then covered the Nuts over with the 
Bark two or three Inches thick, and placed the two 
Pots over them in their former . In this Place 
I let the Nuts remain for fix Weeks; when removin ng 
the two Pots, and uncovering the Nuns 1 found them 
botk ſhot from che Hole 1 Baſe of the Fruit, an 
Inch in Length; and from the other Eud of the Fruit 
were ſeveral þ ibres emitted two or three Inches in 
Rt 8 Upon finding them in ſuch a Forwardneſs; I 
6 ook them out of the Bartz and planted them in large 
wh filled with $004; freſb Earth, plunging the! Pots 
down. to their Rims in the Taxners-bark, and cover 
ing the Surface of the Earth in the Pats half an Tack 
N with the ſame: Soon after which the young 
Shoots were above two Inches long, and continued to 
thrive very well. I have communſcated this Method 
fince to ſome of my Acqua intance, who have tried 
it with the. fame" Sdeesſs 5 dd if the Nuts are freſh, 
ſcarce any of V L This led me to try if 
4 ſame ee would ſucceed as well with other 
hard. ſpelld, exotic 1. * which I could not, by any 
8 I had 1 75 tried, get to grow, as the Bon. 
4% prime; the Abrus, or Wild Liquo- 
rice; the P aſeolus Braſilianus fruteſcens lobis vil. 
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hell Fruits, or Seeds. For the Heat and Moiftare 


Earth in ſuch being worked * by the Water, and 


Some of theſe Seeds I have had ſhoot in a Fortni ht's 
Time; which I am inform'd, would not have ſq done 
in a Month in their native Soil and Climate. 'T have 


(48) 


ungentibur maximus Hermanni, or Hure. r 
Bean; ich ſeveral others; and I have found it both 
xpeditious Way 'to raiſe any Sort of bard. 


(which are abſolutely neceſſary to promote Vegetation) 
they here enjoy in. an equas- and reg#ler Manner, 
the Taxnners-bark (if rightly managed) keeping to near 


an Equality of Heat for fix Months, and the Vater 


which deſcends from the Pots, when they are watered, 
is by the Bark detained from being too ſoon diffipated': | 
which cannot be obtained in a common Hot- bed, the 


thereby leaving the Seeds often deſtitute of Moiſture, 


alſo found this to be an excellent Method to reſtore 


Orange (or any other exotic) Trees, which have ſuf. 


fered by a tedious Paſſage, in in being too long out of 
the Ground: Inſomuch 1 recovered two Oran ge-trees 

which had been ten Months without either Earth or 

Water. If this proves acceptable to you, it will be a 
Pleaſure to, 


SIR, 


Tour moſt Obedient, 


Humble Servant, 


Philip M er: 


141111 7 
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' Foſſils found in ſinking the mineral Wells at Holt. 


9 the Reverend M. Lewis, Vicur of the Place. 
Hemd by John Brome, Bg = 


Fier they had paſſed the upper Turf, they came 
A to a blue Clay, which held about 3 Foot; then 
they met with a yellow, brittle Clay, very much like 
Ochre, uſed by Painters, about 2 Foot in Thickneſs; 
nd next with a Loam of a looſer Texture, which 
jarkled with a kind of Talc, called by the Naturaliſts 
Klenites, and was intermixed with yellow Ochre. 
Theſe Selenites, which were plentifully found ſhot in 
the Clay, were Chryſtals conſiſting of tranſparent, 
ſhining, brittle Flakes, ſome of a Rhomboidal, others 
of 2 Conical Figure, but all Hexacdra, or Columns of 
6 Sides. They had no ſenſible Taſte of Salt, and the 
Clay in which they were found was interſperſed with 
Veins of coloured Earth, of the Colour of Sulphuc 
, „ 
Below this, at about 10 Foot deep, they came to a 
Bed of Stones, of a large Size and very hard Tex- 
ture, coated with Flakes of Gypſum of a white and 
yellowiſh Colour, which run through and divide them, 
3 it were by various Membranes into different Cells, 
al filled with hardened Loam of a grey Colour, Theſe 
Stones, which were all of an oval Figure, in Shape re- 
ſembling Pebbles, weighed from 10 to 60 Pound 
Weight, and lay all on a Level one by another in the 
Rn „ 


V. An Account of the ſeveral Strata of Earths and. 
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Tens) 
Bed of Clay. Here the Springs come in, and below 
= = 2 Tx GL interlaid wich 

all Shells af the Oyſter, Eſcallop. and Muſcle Kin 
and with 2 Een Baden nites Sana :ſhaped, "Het 
they met with Stones of à very cloſe T „which 
when waſhed: ſeeived to be nothing but à Maſs of 
Shells jumbled and embodyed together. And a litle 
lower the Clay produced ſome Lumps of a black, bi. 
ruminous Sulphur, interlaid with ſome, ſmall thin Lz- 
minz, ſeeming to be metalline and, bright like 4 
pureſt Silver: Upon firing this | 


ulphurous Bitumen on 
and ftrong 
Smell like Brimſtone, but the Metal was loſt. From 
this Account of the different Strata found in ſinking 
theſe Wells, their Impregnation ſeems to de from Alum, 
Vitriol of Steel, Ochre and Sulphur, and from an ac. 
curate Mixture of all theſe, which no Art can imitate, 
it ſeems to derive thoſe admirable Qualities with which 
Some Conjefture mah de made of its Nature nb 
Qualities from the Tindures it gives upon chymiel 
Experiments: With aſtringent Drugs, as Galls, Oak. 
Leaves and Balauſtians, it ſometimes tinges Red, in- 
clining to Purple, and ſometimes will not tinge at all: 
With volatile Alkalies, as Spirit of Urine, and Sal 
Armon. it turns milky, with Iixiviate Salts; as Oit of 
Tartar, and Delig. Ge. it riſes in a white Cork: 
But acid faline L1quors, as Spirit of Salt, Nitre, &c. 
MSG<RRG£G;m_MS CHEESES 
A Gallon and Half of this Water being . evaporated 
4 Saccitgtem, the Reli uiz weighed, 3 Drams, 1 
. and 19 Grains, ſome Parts of which were 
white, and ſhot into Stiriæ like Needles, and others 
1 The 


7 


a red-hot Iron, it emitted a blue Flame, 


RT. ..* by 
The ne nbouring Coumry is ie à ſtrong Cla 

err Aue 'A very Kard doc which hy 
0 he 4 Crimpelicitn of | Shells cloſely cemented and 
body d together, ind ſome:Marchafires which abound 
with Wuichür: In ſinking deep Pits they throw up 
I and covered * a Ge. an me 
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ji 4 Boral e Lass bf: Sipnir Michele 
\Pinells;: conterning ibe Cauſes of . "the "Gant: 
Tranſlated" from the Italian by Joh. James 
Scheutzer, M. P. F. 8 *. Tn 8 Gab. Med. 
| Jong Lt 0 5 
Ju Order inde amb a 1 Sete Kobielg of the 
various Diſtempers incident to, the human Body, 

articularly ſuch, whoſe Cauſes being not very well 
mown, their Cutes alſo have been found hitherto : 
ery difficult, it is abſolutely neceſſary, that by the 
encurrent Aſſiſtance of Realor and 1 Ixperience, we 
ould make an accurate Inquiry itito 'S: Principles 1 
mich it is cempoſedt.. 

With: this general View, but mort particularly in 
Py to diſcover the Nature and Cauſe of the Godt, 
2 1 have 
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1 have for ſome Time a pplied my ſelf to examin 
the * Parts of the human Body, whether ſoli 


or fluid, and by chymical Proceſſes to diſſol 


into their primitive or conſtituent Parts. 


Thus, for Inſtance, I have found, that 4 ky 


Subſtance of the Bones, and the circumatobieht Parts 
is compoſed of Phlegm, Oil, an alcalide volatil 


Salt, and a little Earth. The ſame Principles I hay 
alſo. conſtantly diſcovered in the Blood, and all the 


other Fluids, which are ſecreted: from ity as well x 
the other ſolid Parts, with this Difference only, thy 


there is more Phlegm, and leſs Oil and volatil 
Salt in the Fluids, than may be extracted from th 


Solids. 


Carrying theſe Experiments ill ſands, and en 
deavouring to extract vid. humidgd, as the Chymil 


call it, the Salt from the Excrements i in the Stomach 


and Inteſtins, I have conſtantly found a Salt not un. 


like Sea-ſſalt, and appearing upon Examination to ben 
perfect Acid. 


And yet, with all poſſible Art and Carefvlhch 
whatever, nothing of this acid Salt could ever be 


obtained from all the other ſolid, or ; fluid Parts 0b 


| the Body. 


Hence it appears how mugh. thoſe muſt t be miſtaken 


ls have hitherto aſſerted, that the Cauſe of the 


Gout isa coagulating Acid exifting in the Blood, fince 
nothing of an Acid. 1s found in any Part of the Body, 


but the Excrements. This put me upon thinking, 


that the Cauſe of the Gout may be dein. perhaps, to 
that other ſaline Principle which chymical Triak 
ſhew us to exiſt both in the ſolid = fluid FO 
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A 


Experiments. 


A very gouty perſon being lately dead at Rome, 


T procured as much as J could of that tophaceous gouty 
Subſtance commonly found about the Joints of Per. 


ſons afflicted with this Diſtemper: And having got a- 
bout three Ounces and a Half, I took ſix glaſs Bottles, 


and put ten Grains of it into each. The firſt of theſe 
Bottles I filled with diſtilled Vinegar; the ſecond with 
Spirit of Vitriol, the third with Spirit of Salt, the 
fourth with Spirit of Sal-armoniac, the fifth with Spi- 
rit of Hartſhorn, and the ſixth with Spirit of Urine. 
After four and twenty Hours, I found the aforeſaid 
tophaceous Matter totally diſſolved in the three firſt 
Bottles, which contained the acid Spirits, but in the 
three others, which I filled with alcaline Spirits, it re- 
mained entire and untouched, even for ſome Time 
after. From hence I concluded this tophaceous Mat- 
ter to be of an alcaline Nature, foraſmuch as it is the 


Nature of acid Spirits, to diſſolve ſuch Subſtances as 
are either altogether alcaline, or compoſed in Part of 


an Alkali. And this alſo I conceived to be the Rea- 
ſon why the aforeſaid” tophaceous Subſtance remained” 
entire in the Bottles filled with alcaline Spirits, both 


being of the ſame Nature, and conſequently not to be 
diſſolved by each other. MON 


But for a farther Satisfaction, I took the remaining 


Part of this tophaceous Matter, being about three 
Ounces, and put it into a ſmall Retort. Then ha- 


ving fixed a Recipient to it, I diſtilled it, according to 
the Rules of Art, by a. gradual Fire, and obtained a 
Spirit, with ſome few Drops of Oil, about two Drams 


of a Caput Mortuum remaining in the Retort. This 
We IHE MIERS, Spirit 


4 I have been confirmed herein by the following 
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I. Of Foſſile Teeth and Bones of Elephants. Par | 
the Second. By Sir Hans Sloane, Bt. 


I Proceed now to the Second Part of this Difcourſe, | 1h 
| wherein I propoſe to offer ſome Remarks on divers 140 
Accounts of . and Teeth found under Ground, 
which I met with in ſeveral antient and modern Au- 
thors, and which will give me an Opportunity of ex- 
amining into the Skeletons, and Parts of Skeletons, 
which are ſhewn up and down as undeniable Monu- 
ments of the Exiſtence of Giants. a 
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And firſt; as many of thoſe Bones and Teeth, which 
aue kept and ſhewn about for Bones and Teeth of Gi- 
ants, have been found, upon a more accurate Inſpecti- 
on, to be only the Bones and Teeth of Elephants 
or Whales, it may from thence very probably be in- 
ferr'd, that others alſo, which for want of a ſuffici- 
ent Deſcription cannot be accurately enough accounted 
for, muſt have belonged either to theſe, or elſe ſome 
other large Animal. Thus the Fore-fin of a Whale, 
ſtripp'd of its Webb and Skin, was not long ago pub- 
lickly ſhewn for the Bones of a Giant's Hand; and 
I have in my own Poſſeſſion (N* 1027) the Vertebra 
of the Loin of a large Whale, which was brought me 
from Oxfordſbire, where I was aſſured it was found un- 
der Ground, and afterwards made Uſe of for a Stool to 
fit on (Fig. x.), Now if a Computation had been made 
from the Proportion of this Vertebra to that of the other 
Parts of the Skeleton, and all had been ſuppoſed to 1 
I — ̃ — have 14 
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have belonged to a Man, ſuch a Skeleton would have 
exceeded” in Meaſure, all thoſe fabulous Skeletons of 
Giants mentioned by Authors 

1 cannot forbear on this Occafion to obſerve, that it 
would'be an Object well worthy the Inquiries of inge. 
nious Anatomiſts, to make a Sort of comparative Ana. 
tomy of Bones; I mean to examine, with more Accu- 
racy than hath been hitherto done, what Proportions 
the Skeletons and Parts of Skeletons of Men and Ani. 
mals bear to each other, with Regard either to the 
Size, or Figure, or Structure, or any other Quality, 
This would doubtleſs. lead us into many Diſcoveries, 
and is otherwiſe one of thoſe Things, which ſeem to 
be wanting to make Anatomy a Science ſtill more per- 
fect and compleat. The very Vertebra I ſpeak of may 
ſerve to ſhew the Uſefulneſs of ſuch Obſervations. 
It differs in many Things from the Vertebrz of Men 


- 


nd Land-animals, as do the Vertebrz of Whales and 
the Fiſhes of the cetaceous Kind in general ; and it is 
a very eaſy Matter to diſtinguiſh them from each 
other. The Body of the Vertebra is conſiderably 
larger in Proportion, and alſo lighter and more porous. 
The tranſverſe Proceſſes ariſe from the Middle of it 
on each Side. The oblique deſcending Proceſſes are 
altogether wanting; and the Arch, or Foramen, which 
the ſpinal Marrow paſſes through, is made up by the 
ſpinal Proceſs and the oblique aſcending ones only: 
The Body of the Vertebra is very rough and uneven on 

_ each End, full of ſmall Holes and Eminences, which re- 
ceive the Holes and Em inences of a round Bone, or Plate, 
which anſwers to the Epiphyſis in a human Vertebra, 
whcreof there are two between each Vertebra, joined 
together 


—— (( 499 )) 5 
together by an intermediate ſtrong; ani pretty tliie 
Certilige, probably to facilitate the Modine par. 
ticularly the Flexion of theſe Animals in the Sea. 


(Fig. 2, 3.) But to return from this ſhort Digreſſion. 
There are many Skeletons, that were from Time to 


Time found under Ground, and are mentioned by thę 
Authors, who ſpeak of them, as Skeletons of Giants, 
and undeniable Monuments of their Exiſtence; which, 
as I have already obſerved, I ſhould rather take to be 
the Skeletons of Elephants, Whales,” or fome other 
huge Land or Sea-animal. Of this Kind ſeem to be 
the pretended Skeletons of Giants of xz, 20, and 30 
Cubits in Height mentioned oe Philoſtratur . The 
Skeleton of fix and forty Cubits in Height, which 
according to Þliny'F. was found in the Cavity of a 
Mountain in Creta, upon the overthrowing of that 
Mountain by an Earthquake: The Skeleton ſtxty Cu- 
bits high, which Strabo + ſays, was found near Tin. - 
gir (now Tangier) in Mauritania, and was ſuppoſed 
to have been the Skeleton of aten: The Skeleton 
of Pallas, as pretended, found at Nome in the Year 
1500, which was higher than the Walls of that 
| City : And likewiſe that, which Simon Majolus ſays 
was found in England in the Lear 1171: Longe 
ante Fulgoſi. ſeculum (are his Words ||) annis plus 
trecentis, anno ſcilicet 1171. in Anglia, illuvione 
fuminir, retecta ſunt humati olim Hlominis oſſa 
adbuc ordine compoſita : Longitudo totius Cor poris 3 
inventa eft longa ad pedes quinquagmmta. 8 1 
There are others, the Deſcription whereof con- 
cludes more clearly for their having once belonged to 


„Ja ſuis Heroicis. f Hiſt. Nat. Lib. vii. C. xvi, f Lib. xvii, 
|| Dierum Canicularium Colloq. 11. pag. 36. 5 
ALL 2 Hlephants, 
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Elephants, though it could not be poſitively aſſerted, 
that they did. S. Auſtin , diſcourſing of the Ex. 

iſtence and great Feats of the Giants before the De. 

luge, mentions in Proof of what he advances, That 
he himſelf, with ſeveral others, faw at Urica, upon 
the Sea-ſhore, the Grinder of a Man fo large, that if 

It had been cut into Teeth of an ordinary Size, at 

leaft an Hundred might have been made of it. Hjers. 

mur Magius 5, although himſelf _ much pre. 
judiced in Favour of the Exiſtence of Giants, yet 
ſuſpects this Tooth, mentioned by S. Auſtin, to have 
been rather the Tooth of an Elephant, or elſe ſome 
huge Creature of the Sea, than that of a Man. But 
| Ludgoicus Vives, in his Commentaries upon that Pal. 
ſage of F. Auſtin, takes Notice, that in the Church 
of F. Chriſtopher at Hiſpella, he was ſhewn a Tooth 
bigger than his Fiſt, which they pretended was one of 
the Teeth of that huge Saint, no Doubt, upon as good 


Ground, as that very large Shoulder-bone, which 
 Hieronymus Magins lays , was ſhewn in a Church 


at Venice, was the Shoulder-bone of &. Chriſtopher, 
The pretended Skeleton. of a Giant, which was 
found near Drapaui, a Caſtle in Sicily, upon dig- 
ging the Foundation of a Houſe, and is deſcribed by 
Joh. Boccatins || , is again not unlikely to have been 
the Skeleton of a large Elephant. For although the 
_ greateſt Part of the Bones, through the Length of 
Time, and the Force of the ſubterraneal Steams, were 
ſo rotten, that after their being expoſed to the Air, 
they fell to Pieces almoſt upon touching, yet three 


* De Civit. Dei. Lib. xv. C. ix. citatus per Caſſanionem & Lam- 
becium. 4 Miſcellaneorum Lib. i. C. ii, pag. 17. + IL. C. pag. 20. 6. 
II Genealogia degli Dei. L. iy. ad fin. 


of 
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of the Teeth were found entire, which weighed an 
hu argu Ounces, and were by the — of Dra- 
pani hung up in one of their Churches, to perpetuate 
the Memory of this Fact. They likewiſe found Part 
of the Sk 
of Corn, and one .of the 'Shank-banes, which was 


ſo large, that upon comparing it with the Shank-bone | 


of an ordinary Man, it was judged, that this Giant, 
whom ſome . to be Erich, others Etbellut, others 
one of the Cyclops, and again others the renowned 
Polyphemus Nos If, muſt have been 200 Cubits high; 


Cubits. 


The Giant of $ Wade whoſe Skeleton was) 


dug up near Tingis in Mauritania, and & 60 high, 


was found to be 


Pliny's Giant, found. in a Mountain in 

Creta — — 
The Skeleton of Aferius, Son of ts © 
The Skeleton of Oreſtes, d up by ſ al? 

Command of the Ao — — — 
The Giant, whoſe Bones were wt ander 8 
2 a large Oak, not far from the Conven 
of Neydes in the Canton of Lucers i in 
„ 


Goliath, as deſcribed i in Sacred Writs — 61 4 


The Caſe is ſtill leſs doubtful with Regard to thoſe 
Bones, which were found in France in 1456, in the 


* Mund. Subterran. L. viii, SeR, 2. 
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Reign 


capacious enough to hold ſome Buſhels 


according to which Calculation, he is figured and re- 


preſented by F. Kircher * as s far the largeſt of a 
| whole Gradation of Giants, whom, after this, he ** 
in the following Order: 5 


— 
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n 1 
Reign of 'Chartes VII, by the Side of a River in the 
Barony of Cyuſſole (afterwards eretted into a County) 
not far from Valence. Fohannes Marias in Libri 
de Galliaram Illuftrationibus, Calamens in ſuit d 
Biturigibas Commentarijs, Fulgoſus in bis Annals, 
Joh. Caſſanio of Monſtroenih in his Treatiſe of | 
Giants , ſeverally take Notice of theſe Bones, which 
were ſo large, that the whole Height of the Giant. 
to whom it was thought they belonged, and who was 
ſuppoſed: to have been the Giant Hriatur, was con- 
jectured to have been of x5 Cubits. The Skull alone 
was two Cubits thick, and the Shoulder- bone fix Cu- 
bits broad, Sometime after, other Bones of this Kind 
were found in the ſame Barony near the ſame Place, 
Part of which Caſſanio ſaw himſelf, and gives fuch a 
particular Deſcription of one of the Teeth, as leaves 
little Room to doubt, but that it was the Grinder, and 
conſequently the other Bones, the Bones of an Ele- 
phant. His Words are , Miræ magnitudinis denten 
multi ibidem conſpeximus, longitudine untus pedis, 
Pondere librarum octo; multo autem oblongior quan 
craſſus viſits eſt, radiceſque aliquot habere quibus 
gingivæ inhærebat. Viſa eft mfuper ea pars, qua 
cibus terebatur, aliquantulum concava, latitudine 
digitorum quatuor. He adds farther, That fuch ano- 
ther Tooth was kept at Charmes, a neighbouring 
Caſtle, that he meaſured the Length of the Place, | 
whence theſe Bones were dug, and found it to be 
nine Paces; that ſome Time after more Bones were 
diſcovered at the ſame Place, and that the Coun- 
try all thereabouts was very mountainous, and ſuch, 


Pag. 57, & ſeq. Pag. 6z. 
. | as 
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zs the Giants in all Probability delighted to dwell and 
command in. I have ſeen ſome of theſe Bones brought by 
a very curious French Merchant from this laſt mentioned 
Place, which I took to have belonged to an Elephant, 
by ſome large Cells between the Tables of the Skul 
which are in the Skull of that Animal. 
 Hieronymus Magius gives an Account of a very 
large Skull, eleven Spans in Circumference, and ſome 
other Bones, probably belonging to that Skull, which 
were dug up near Tunis in Africa by two Spaniſh 
Slaves, as they were ploughing in a Field. He was 
informed of this Matter by Melchior Guilandinus, 
who ſaw the Skull himſelf, when he had the Misfor-. 
tune to be taken by the Rovers, and carried into 
Slavery to that Place in. the Year 1559: I am the 


was Part of the Skeleton of an Elephant, becauſe, as 
| ſhall ſhew hereafter, à like large Skeleton was dug 
up near the ſame Place ſome Time after, which by 
one of the Teeth ſent to Peiresł was made out to 
have been the Skeleton of an Elephant. - 
I now come to thoſe Bones, Teeth and Tusks, 
(or Horns, as ſome call them) which are mentioned 
| by Authors to have been dug up in divers Parts of 
the World,. and have been made out by them, or do 
otherwiſe appear by their Deſcription and Figures, 
indiſputably to belong to the Elephant. 
Jobannes Goropius Becanus f, notwithſtanding he 
lived in an Age, when the Stories of Giants were very 
much credited, and had found their Advocates, even 


* Miſcellan. Lib. i. Cap. ii. pag. 19. 6. f Originum Antwerpiana- 
rum Libro, ii, quem Gigantomachiam appellavit, pag. 178. 


among 


more inclined to believe, that this Skull and Bones 
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among Perſons eminent for their Learning and Judg. 


ment, yet ventured to aſſert, that the Tooth, which was 
kept and ſhewn at Antwerp, as the Tooth of that un- 
merciful Giant, whoſe Defeat, brought about as they 
pretended, by Brabo a Son of Julius Ceſar, and King 


of the Arcadians, was fabulouſly reputed to have 


given Occaſion to the building of that Caſtle and City, 
was nothing but the Grinder of an Elephant. How- 
ever diſpleaſing this Aﬀertion might be, as Goropins 


farther adds, to thoſe who are delighted with ſuch 
idle and ridiculous Stories, yet to the Judicious it will 


appear the leſs ſurprizing, on Account of what paſſed 
not long before he wrote this Book, when the almoſt 


entire Skeletons of two Elephants, with the Grinders, 


and likewiſe the dentes exerts, or Tusks, were found 


near Wieluorda, Vikvorden, as they were digging 2 


Canal from Bruſſels to the River Rupel, to defend that 
Town and Country from the Incurſions of thoſe of Me. 


chlen. Goropius conjectures, that theſe Elephants had 
been brought thither by the Romans, at the Time either 
of the Emperor Galien, or Poſthumus. 


A very large Skeleton, likewiſe of a Giant, as pre- 


tended, was dug up near Tunis in Africa about the 


Year 1630, whereof one Thomas d Arcos, who was 
then at that Place, ſent an Account, together with one 


of the Teeth, to the learned Peiresł. The Skull was 


ſo large, that it contained eight Meilleroles (a Mea- 
ſure of Wine in Provenre) or one Modius, as Gaſſen- 

dus calls it 5 Or A Pint and a Half Paris Mealure. 
Sometime after a live Elephant having been ſhewn at 
Tonlon, Peiresk ordered, that he ſhould be brought to 


his Country Seat, on Purpoſe to take that Opportunity 


* Gaſlendus in vita Peiresk, Lib. iv. Anno 1632. 
2 2 to 
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to examine the Teeth of the Creature, the Impreſſions 
whereof he cauſed to be taken in Wax, and thereby 
found, that the pretended Giant's Tooth ſent him from 
Tunis, was only the Grinder of an Elephant. This 
is the ſecond large Skeleton dug up near Tunis in 
Africa, and it appearing plainly by the Tooth {ſent 
| to Pezresk, that it was the Skeleton of an Elephant, 
it may from thence very probably be conjectured, ſome 
other Circumſtances concurring, that the other alſo, 
which. Gui landinut faw there, muſt have been rather 
of an Elephant, than of a Giant. TN 
Thomas Bartholin * mentions the Grinder, or 
Maxillar-tooth of an Elephant, which was dug up in 

| Iſland, and ſent to him by Petrus Reſenius. It 
was turned to a perfect ſtony Subſtance, like Flint, 
as was alſo the Tusk of a Roſmarns, dug up in the 
{ame _— LA . * e 
A large Tooth, which by its Shape appears plainly 
to be = Grinder of an Llephatne, 's described — 
figured by Lambecius t, who had it out of the Em- 
peror's Library, though he could not be informed 
where it was found, or how it got thither. It weigh- 
ed 28 Ounces, and was commonly taken to be the 
Tooth of a Giant. Antonius de Pog zit, chief Phy- 
fician to the Emperor, in a Letter to Lambeciut 4, 
affirms it to be an Elephant's Tooth, and conjectures, 
that it was dug up at Baden, about four Miles from 
Vienna, where, but a few Years before he wrote this 
Letter, they had found alſo the Os Tibiæ & femoris of 
an Elephant. e F 


* 


Ack. Medic. & Philoſoph. Hafn. To. I. Obſ. Alvi. pag. 33. 


3 Another 


Fd 


⁊l⸗xé ⸗ it 
Another Tooth, probably of an Elephant too, is 
deſcribed and figured by Lambecins , who had it 
out of the Emperor's Library. It weighed 23 Ounces, 
and was found in the Year 1644 at Krembs, in the 
lower Auſtria, as they were increaſing the Fortifica- 
tions of that Place. q r 
The Year following, when the Swedes came to be- 
fiege the Town of Krembs, a whole Skeleton of 2 
Giant, as was pretended, was found at the Top of 2 
neighbouring Mountain, near an old Tower. The 


a - 


* 


Beſiegers, in their Intrenchments there, being very much 
incommoded by the Water that came down from the 
Meuntains, dug a Ditch three or four Fathoms deep, 
to lead it another Way. It was in digging this Ditch | 
they found the Skeleton aforeſaid, which was very 
much admired for its unuſual Size. Many of the 
Bones, chiefly thoſe of the Head, fell to Pieces upon 
being expoſed to the Air, othets were broke by the 
Careleſſneſs of the Workmen; ſome eſcaped entire, and 
were ſent to learned Men ih Paland and Sweden. 
Among theſe was a Shoulder-bone, with an Acetabu- 
lum in it large enough to hold a Cannon-ball. The 
Head, with Regard to its Bulk, was compared to a 
round Table, and the Bones of the Arms (or Fore- 
legs) us thick as a Man of an ordinary Size. One of 
the Grinders, weighing five Pounds, was given to the 
Jeſuits at Krembs : Another is figured by Happe- 
tins (in his Rel/attones Curioſe, Tom. iv. pag. 47, 
48.) to whom 1 am indebted for this Account, and it 
appears plainly by the Figure of it, that. it is an Ele- 
It 
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phant's Tooth. It weighed four Pounds three Ounces 
Nuremberg Weight. „ „„ 


* Ib. Lib. vi. pag. 3 13. 


Again, 


2 — - 


Agi, it! Tianbetizny tis Bioliotbecn Cl/ares Vin- 
bun v, are two Figures, and the Deſcription of 
2 very large Elephants Tooth, which weighed 42 
Pounds. It Was ſent from Conſtantinople to Vienna 
in 1678, and offered to de fold to the Emperor for 
20 Rix dollars, having been before, for use 
Size, and pretended great Antiquity, valued at 'rxozooo 
Rixaollars. They pretended that it was found near 
Jeruſalem, in a ſpatious ſubterranean Cavern, in the 
Grave 6 a Giant, which had the following Inſcription 
| upon it in the Chaldait Language and Characters; Here 
lies the Giant OG; whence it was conjectured to have 
deen the Tooth of Og, King of Baſan, who was defeated 
by Moſes, and who only remained of the Remnants 
of Giants; whoſe Bed-ftead was of Tron, nine Cu- 
bits was the Length thereof, and four Cubits the 
| Breadth of it, after the Cubit of Man T. A 
the whole Story look'd very like an Impofition, the 
Emperor ordered, that the Tooth fnhould be ſent back 


* 


* ” 


again to Conftantinople. FFF 
Hieronymus Ambroſias Langenmantel, a Member 
of the Imperial Academy of Sciences, inferted into 
the Ephemerides of that Academy + an Abſtract of 
2 Letter to himſelf, from Johannes Ciampini in Rome, 
concerning fome very large Bones, to wit the Shank- 
done, the 'Shoulder-bone, and five Vertebræ, of the 
Number whereof was one of the Vertebræ of the 
Neck, which were dug up near Fitorrbiani, in the 


* 
* 


: 


Biſhoprick of Viterbo, in the Year 1687. They 
weighed altogether upwards of 180 Roman Pounds, 
ant having been compared with pther the like Bones 


3 


* Lib, vii. pag. 652, f Deuteronęm. Ch. iii. v. 2. f Decur. ii. 
Annus vii. s. 1688. Obſ. ccxxxiy. pag. 446. 
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and ſeyeral of the Vertebrz of the Neck. But the 


= 
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in ſeyeral .ColleQions at Rome, particularly the Chi- 
{ian one, they appeared to be by far the largeſt. 
Moſt People took them to be the Bones of a Giant, 
but Ciampini, and ſome others, taking them, with 
more Probability, for the Bones of an Elephant, or 
ſome other large Animal, and knowing that there 
was in the Medicean Collection at Florence a com- 
pleat Skeleton of an Elephant, they procured a Copy 
of it, and found upon Compariſon, the above - men- 

tioned Bones ſo exactly to correſpond with it, as to 
leave no Room to doubt, but that they had been 


Part of an Elephant's Skeleton. io 
- The Skeleton of an Elephant which was dug up 
in a Sand- pit near Tonna in Thuringen, in 1695, is 
one of the moſt curious, and alſo the moſt compleat 
in its Kind, foraſmuch as they found the whole Head, 
with four Grinders, and the two dente exerti, or 
Tusks, the Bones of the fore and Hind-legs, one of 
the Shoulder-bones, the Back-bones, with the Ribs, 


whole hath been ſo accurately deſcribed by Wilbel. 
mus Erneſtus Tentzelius, Hiſtoriographer to the 
Dukes of Saxony, in a Letter to the learned Magli- 
abecbi, printed in the Philoſophical Tranſattions *, 
that it is. needleſs to add any thing, the rather, as 
that Gentleman was pleaſed to oblige the Royal 
Society with. ſome Pieces of the Bones of this Ele- 
phant, with Part of the Skull, wherein appeared its 
Cells, ſome of the Grinders, and Part of the dente, 
exerti; all which being produced at a Meeting of the 
Royal Society, were found exactly agreeable to his 
Deſcription, and ordered to be carefully preſerved in 
3 C . 
2 | --- heir 
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their Repoſitory. | From the Surface of the Ground 


down to the Place where theſe Bones were found, 


the Diſpoſition of the Strata, or Layers, Was as 


follows : A black Soil four Foot deep, Gravel two 


Foot and a Half, the Middle whereof was made up 
of Oſteocolla and Stones to the Depth of two Foot, 


Oſteocolla and Stones half a Foot, a ſandy Clay fix 


Foot, with about two Inches of Oſteocolla in the 


was unknown, and in this the Bones were found. 


In the Second Volume of Count Marſilis Danu- 


' bins, where he treats of the Antiquities he obſerved 
along this River, there is Mention made of ſeveral 


Bones and Teeth of Elephants, which that inquifitive 
Nobleman met with in Hungary and Trani luania, 


and which are now in his valuable, Collection of 


natural and artificial Curioſities at Bolagna. Accord- 


ing to the beſt Information, the People of whom he 


| had them could give him, they were found in Rivers, 
Lakes and Pools. One of the Vertebrz, a Grinder, 


and a. conſiderable Part of the dens exertus, or Tusk, 


were found in the Lake, or Pool of Hiulca. Two 

Fragments of the Os Tibiæ, a little corroded on. the. 
Infide, were taken out of a Pool near Fogheras in 
Tranſylvania, once the Seat of the Princes of that 
Country; and the Whole lower Jaw, with two 


Grinders as yet ſticking in it, he had from ſome 
Fiſhermen, who found it in the ſtanding Waters by 


the River Tibi ſcus, a little above die Romer tant æ, 
or the Roman Fort. All theſe the Author cauſed to 


be figured as big as the Life. I have above related. 
the Opinion of Gropius about the Antiquity of thoſe, 


Wa: 


Middle, Oſteocolla and Pebbles one Foot, Gravel 
ſix Foot, a white and fine Sand, the Depth whereof 


(He) 
two Hephaots, the Kelltelg eser Were found 
near Vilvorden, which he traces 116 higher than the 
Time of the Nemant and = Expeditions into 
thoſe Countries, articularly under Galen and Pope. 
bums.” Count Set TH is oY the lame {Wario with 
Regard to thoſe Fel and a] fond Y, him in 
Tranſyboania. He takes Notice, that whoſoever is 
— quainted with the vaſt Uſe the Roman made of 
phants in their military Expeditions, ou ought not 
e ſurp riſed that there are Bones and Teeth 
3 of dhe in thoſe. Northern Contries, where 
otherwiſe there cannot have been any; and he urges 
as a farther Proof of this Aſſertion, That they ar 
found in Pools and Lakes, it having been the Catom 
of the Romans, to auen the Carcaſſes of dead Ele-. 
phants into the Water, as it is ſtill practiſed to this 
ay with the Carcaſſes of Horſes and other Beaſts, to 
prevent the Diſtempers and other Inconveniencies, 
which their Putrefaction might otherwiſe occaſion. 
On the other Hand, there are many Arguments, tn. 
ken from the Largeneſs of the Beaſts, the Skeletons 
whereof are thus found under Ground, which ſome- 
times far exceeds any that was, or could have been 
brought alive into Europe, from the Condition they 
are found in, and from the particular Diſpoſition of 
the Strata above the Places where they are found, 
whereby it appears, almoſt to a Demonſtration, that 
they muſt be of much greater Antiquity, and that 

they cannot have been buried ar the Places where 
they are found, or brought thither any otherwiſe, but 
by the Force of the Waters of an univerſal Deluge. 
To inſiſt only upon one of theſe Arguments: If the 
Skeletons of Elephants, which are thus found dr, 
Groun 
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Ground, and at genäderable Depths 00, bad been 
buried there either by the Romans, or any other Na- 
tion, the Strata above them muſt neceſſarily have 
been broke through and altered; whereas on the 
contrary ſeveral Obſervaions inform us, that they 


2 
* 


* 


were found entire, whence it evidently appears, that 


a . 


what is found underneath, muſt have been lodged 
there, if not before, at leaſt at the very Time when 
theſe Strata were formed; conſequently long before 
the Romans. But there is another Argument, which 
ſeems to me to bear very hard againſt the Conjec- 
tures of Gorapius and Count Mar ſili. Tentzelius 
hath already mentioned it, and it is urged from the 
great Value of Ivory at all Times, and particularly 
among the Romans, which appears by many Paſſages 
in antient Authors; as for Inſtance, by a very re- 
markable one in Pliny *, who takes Notice, That 
among the valuable Preſents, which the Erhiopians 
were obliged to make to the Kings of Perſia, by 
Way of a Tribute, there were twenty large Teeth 
| (unqueſtionably the dentes exerti) of Elephants, and 
then adds, Tanta eborz auttoritas erat. Now it is 
to be preſumed; that the Romans would not have 
| neglected to take away the Teeth, and particularly 
the dentes exert; of dead Elephants, before they. 
| flung their Carcaſſes into the Water, whereas there 
hath ſcarte been any Skeleton, or any Part of the 
Skeleton of an Elephant dug up any where, but the 
Teeth were found along with them, and een among 
thoſe figured by Count Marſili, there are three 
Grinders, and a conſiderable Part of one of the 
dentes exerti. FF 5 


* Lib. xii. C. 4. 


f.. 

ſhire *, ſays, That he was preſented by i illiam 
Leveſin Gower of Trenthap, Eſq; with the lower 
Jaw of ſome Animal, with Iärge Teeth ticking in it, 


dug up in a Marle-pit in his Ground, and which upon 


y * - 


Jaw of the Elephant; Skull in Mr. Aſbmole's Muſeum 


E 
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- In the Muſen 


| m of the Royal Society there are 
two Foſſil bones of Elephants: One was given by 
Sir Thomas Brown. of Norwich, the other was 
brought from Hria for the Os Tibiæ of a Giant, but 
Dr. Grew f proves by an exact Computation, that 
it can never have been the Os Tibiæ of a human 
Skeleton, by being full 20 times as thick, and but 
three times as long. It is an Exgliſb Vard and half 
a Foot long, and hath a Foot in Circumference, where 
it is thinneſt. Dr. Grew obſerves, that by the Fi- 
gure ir appear to have belonged to the Leg, and not 
to the Thigh, and he conjectures the whole Elephant 
to have been about five Yards high. 
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Before I diſmiſs this Subject, I muſt beg Leave to 
mention a few more. Geſſner + takes Notice, that he 
was preſented by a Poliſb Nobleman with a Tooth 
four times as large as that, which he figured under 
the Title of Hippopotamus in his Book de Aquatili. 
bus. It was found under Ground, as they were dig- 
oing for the Foundation of a Houſe, together with 
a very large Horn, as they called it, which many 
took to be an Unicorn's Horn, but wrongly, as he, 
Geſſner, thought, becauſe of its being too thick and 
* Ch, vii. f. 78. pag. 78. {+ Muſzum. Reg. Soc, pag. 31. + De 
Pw end Figuris Lapidum. pag. 157. 
£00 


( 5337 )) 


3 doo cracked. Ir. ig A © probable, - thar this pte- 

tended Hern was the dens, exertu of an Elephant. 
The ſame Author mentions a ſubterraneous Cavern 
near Elbingeroda, 
Teeth of Men and Animals ſo 


large, that it was ſcarce 


credible, chat ctetanpe of that way Size ſhould ve 


_ exiſted. 


the King of Denmark his Cabinet at Copenhagen, 
25 appears by the Catalogue, but there is no 


| Henn . how t came thirher, or hem, it was 


found. 


bone, Which weighs about twenty Daniſh Pounds, 


and is above three Foot in Length . It is fo old; 


gue, that it is 
The ſame. Author takes No- 
tice of another — Bone, then in the Collection 


according to the Aber of the Catalogue 
almoſt become ſtony. 


of Otho Sperling, which weighed 25 Pounds, and 
vwas four Foot long. It was, as Sperling told bim, 


found in the Vear 1643 at Bruges in Flanders, near 
the publick Priſon, in Preſence of Bernard de 


Arauda, and his, Sperling's, Father, who ſaw the 


whole Skeleton there, which was of 20 Yards of 


Brabant in Length. 


A Piece of Ivory was dug up in a Field on the 
River Viſtula, about fix Miles from War ſaus, which 


having been ſhewn at Dantzick to Gabriel Rzac- 
Dusti, Author of the Natural Hiſtory of Poland, 
it ſeemed to him to be the dens exertus of an 


Elephant f. 


* Muſ. Regium, Part I. Sea. vii. No log. F Ibid. Part I. Sec. i. 
No 73. + Rzaczynski Hiſt. Nat. Reg. Polon, pag. 2. 


222. 


In 


wherein were found the Bones and 


The Grinder of an Elephant, petrified, is kept in 


— *_—_ 


* — 7 wy — 
— — — — — 
— — = 


— >———owrw—_ — 
— 2 Y . - - 
. = 
28 — — —— — 2 — = 
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. a m ä —— — To et 
— PO Cn ———— —_— "4 — 
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They | ſhew in the fame ColleQion a 11 e Thigh- 


3 Camp 
men's Cynoſura Medice, publiſhed by Dr. Buer: 
of Stresburg *, under the Title of Unicornu Fo/- 
ele, there is Mention made of a remarkable Piece 
of Foſſil Ivory, or rather of an Elephant's Tooth, 
in the Hands of 7aques Samſon de Rat auſen 
de Ehenweyer, an Alſatian Nobleman. It was found 
in the Rhine upon one of his Eſtates near Nonne. 
ville, and was three Paris Foot, three Inches and 
_ a Half long: It had near a Foot at the Baſis in 
Circumference, where thickeſt, and about 8 Inches 
and a Half at the other Extremity. It was filled 
within with a Sort of Marl, but the outward Sur. 
face was ſtony in ſome Places, and bony in others. 
The bony Part ſcrap'd, or burnt, fmell'd like Ivory. 
The rr boifd made a Sort of Gelly. The 

Author of the Notes adds, That they find Foſſil 

Ivory in ſeveral Parts of Europe, particularly in 
the Schwart wald (Sylva Hercynia) in Moravia, 
in Saxony, and near Canſtad in the Dutchy of 
Wirtemberg.. ia Go 


*. 410, P. M. pag, 133. 


4 


Ill. 4 M. 


I 4 Method for 4 g the N 83 4 
| poſſible Roots in e Equations. By 8 


Grorge COINS. 1 1 
75 LE N MA 1. 

Joey ab ed quadratick 3 4 gt B> x + 
A= o, wh rth Part of che 


Roots are real a fo 

Square of the Coefficient of the L 5 Term 1 18 greater 
than the Rectangle under the Coefficient of the firſt 
Term and the abſolute Number or: B. NA A; and 
vice verſaif 1 BN A, the Roots of the Equation 
4 - x +A=0, will be real. But if + B. NANA. 
the Roots will de impoſſible. This is evident from the 


Roots of the he Equation being = 283% —.— 


LEMMA U. 
han be the Number of im poſſible Roots i in the 
Xquation x%— B x*—* + Cant D. Se. 
dx Te +bxF A= o, chere are juſt as many in 

the Xquation Ax - - © x50 -d — + 

Sc. 1 Dæ CY TBTTISY o. For the Roots 
of the laſt Æquation are the Reciprocals of thoſe of 
the firſt, as is evident from common Algebra. Let the 
Roots of the biquadratick Æquation x - B x + 
Cx*'—Dx+A=0 be a, b, c, d, whereof let c, 4 


de im Ow then the Roots of the MAquation 
. 2 2 2 Ax — 


(58). 


* en —Bx+1=0 vil b 


2 


"WW 3 
and therefore two of them, to wit — 
R 1998 k I © KIEL HOOKED) 5 Loa: df KA e "if 


** * * 1 - 
$4... WITH I =D - "O bs. 4 68 , 
** .\ 


Ein! III. 


In every Aquation „„ — BAN S C *. — 
Den *+ E x*—+— &c. tex dT Te K 
IA 6, all whoſe Roots are real, if each Term 

be multipl Ya by. the Index of „ in that Term, and 
each Prodũct be divided by x, the reſulting Equation 


1 * 1 —S—IB x + 1 — 2 C * 


1 3 D x*=++ 1 4E. Sc. +4ex* 
F3dx*+2cxÞ-6b=0 ſhall have all its Roots 

real. Thus if all the Roots of the Aquation x+ — 

Bx'+Cx*—Dx+A=o0bereal, then all the 

. Roots of the Xquation 4 x*' — 3 B x* + 2Cx— 
D = 0 will alfo be real. This Lemma doth not hold 

converlly, for there are an Infinity of Caſes where all 


1 —- the Roots of the Æquation 1 4 „ —1— 3 — 1 BN 4 ; 
i 1 | ul | | 1 20 * =}, Dx νν Se. 3 d * ＋ 
2ex+b— 0 are real, at the ſame Time ſome or 
perhaps all the Roots of the Xquation Xn BA 0 
C D + Sc. TAX TC TAO 
are impoſſible: But whatever be the Number of impoſ- 
fible Roots in the Xquation a x*=? . = 1B 
2 — 2 Cx" —&c. +2cxFb= o, there are at 

leaſt as many in the Æquation & — BX + 


Cx*-: &c. Tex Fbx +A=0. Thus all the 
Roots of the F 45 — 3. BX 2 Cx— 


D =o may be real, and yet two or perhaps 3 
our 


a” 
s 


1 - 4 

four Roots of the Æquation x+— B x* þ CX 
Dx+A=0. may be impoſſible, but if two of the 
Roots of the Aquation 4 x*— 3 Bx*+2 Cx — 


D o be impoſlible, hits muſt be at leaſt two im- 


poſſible Roots in the Aquation x - B x3 CX 
D x TAS . All this hath been demonſtrated by 
Algebraical Writers, particularly by Mr. Reyneau in 
his Analyſe Demontre, and is eaſily made evident by 
the Method of the "Maxima and Minima. 

Coo L AR v. Let all the Roots of the Xquation 
Era * 1 þ C = Dx oEx*-+— 
Fx A Ge. +fx5Fext+dwFex* +bxE 
A be real, 5 by this Lemma all the Roots of the 
Equation 1 * 2 BN ＋ 2 —2 CRX C3 im 
12 — 3 Dæ - 424 EKT - 2 He, 
Oc. TS FX T 4e X T3 Ad F3cx+5 = o will 
be real, +) therefore (by the ſame Lemma) all the 
Roots of the Æquation a l - —IxX 


BA iL CR 13 
1—4 D 5b -A — 5E 2 * 6 
Fr n 12ex*+6dxÞ2c=0 

1 — 1 


or r (dividing all 1. 2) of an De . 


= 2 — 
— D e 3 Ge. + 


A 
10 Fx F6ex*+3 8 will be real. After 
the fame - Manner all the Roots of the Equation 


fe 1 tx airs 0 will by nl; ey as we 
may deſcend 1 until we arrive at the quadratick Aqui: 


r 
rion *, The fam 
Fit Bk Vs —_— 4.3.04 


12 


e — 1 * : 


2 


Wn | — — 5 | 
| 3 2 
— 1 1 „ = A - i 


— — OB 


2 | 3. | 4 


e +# 


v ns bx 


Moe hd ee 1 * 


B * + Dix TD — —a=] 
D x*+ #4 Ex—F=0, and fo on. Let Mre- 
— any = the Coefficients of the Equation 
* —Bx"—t+Cx*>* — Dx EN -. 
Ab, and let LN be the adjacent Coefficients, 

let M be the Exponent of the Coefficient M. By the 

Exponent of a Coefficient I mean the Number which 


2 expreſſeth 


(gots) 
expreſſeth the Place which it hath among the Coeff ; 
cients, thus if M repreſent the Coofficient E (and 
therefore L, = D and = #) then = 4. It 

will be eaſy to ſee, that, amongſt the ing 
| aſcending Equations, that which "Path its abſol 


——— 


2—1 BY — 2 
nahm. N will be 1 „ w_ __ * * 


i, N - 


| x"—B ** —1 
Let N= F and therefore M = 


abſolute Number i is E. will be * — S—1 B—2 


C- Gee. + e * 


- Fer 0, all whoſe Roots 


are real when all the Roots of the Equation 
+ C - c. tA=0 are real. 


E, L = D and 
n 4, then that of the aſcending Fquations whoſe 


B—3 #—4 


1 Be. TAN 


X——Cx 
2 3 
D x*+3—4Ex—F=0, 


1 
1 
1 
1 
* 
1 
7 
f i 


(590) 

3 Pros 1105 I. 7 
Th * — B * i ＋ C D x*=3 4 
Ex. . — Ge Tex! dT Tex YA Amo 
be an Aquation of any Dimenſions all whoſe Roots 
are real, let M be any Coefficient of this Æquation, 
L, N the adjacent Coefficients, and the Exponent of 
M. Then the Square of any —— M coming 
K th 


ply 4 by the Fraction = 1 _ will | 4 


ways exceed the Rectang le under the adjacent Coeffi. 
cients LX N. Thus in "he Equation x*— BR. 
Cx*—Dx+. = 0, where » = 4, making M=C 
and therefore L = = B, N= D, and 1 then 


_EX4—2 x C- or & C. vill exceed BxD 
: + IX4— 2 * E 2 
providing all the Roots of the Equation be real. 
Becauſe Gy Lem. 3.) the Roots of the quadratick 


2 — 1 


Equation * iB are 


2 
real, therefore (by Lem. 1.) 27 —f· x B- muſt be 
2 —1 


| greater than 1K —— XC and (dividing both by 


2 


_ 1—1 
1 * ) KB. greater than 1 X C Therefore in 
2 / 2% 


the Equation x" — B 7 CK . — DEKA 
Sc. + A= 0 of the x Degree, all whoſe Roots are 
real, the __ of B the Coefficient of the 1 * 

erm, 


(5217 3 
Term, multiply'a by the Fradion * 


lan 
2 my 


x C the Rectang je under the adjacent Coefficients. 
But (by Lem. 2 5 all the Roots of tlie Aquation 


n CN FBx+ 
1=0 or (dividing by 4) of —ů xt * * 4 


1 


a . he Ext 


A 


therefore (from what hath been * now Gd) 


| — . 


1—1 
As 


Bk, 


in an n * — B wr C= — Ge. 
Tex HTA == o, of the # Degree, all whoſe 
Roots are real, the JO of the Coefficient of x 


—1 


multiply'd by the Fraction = 


2 58 


Rectang le under. the Coefficient of x* and the abſolute 


ut But 2 Cor. 2 3. all the Roots of the 


* 88 - X Ce. K ns en — 


— l * Ve. 


xquation 4 X- 


- 


— C Sc. 1 7 Tx 


M— I 


Aaaa 2 


— —=0 are teal, 


— * muſt be greater than I uy and conſe- 


* þ> greater chan c 0 . Therefore 


. is greater than the 


=xLx* 


' » » 
* 
— —NZ— — — — . ær‚ ˖« ä — — . »— — — — : ' a 
, - — 
* _ *. . 5 . — » 
* — * — 5 * 9 ** . 2 2 — + 
ad. * ” _ —— > 4; © * = : _ a 2 - 
. : r — 2 = — — 
* * — 
>= — > 
—— — — a, K R i 


(522) 
— = af x + N= 0 are real, therefore (ſeeing this 
Equa tion is of the m+ 1 Degree) the Square of 


711 x N mukiplyd by the Fraction ET & . 
5 * 2 * m +14 I 
will be greater than the Refangle under f I x | 


1 — 1s m 
« L and N. that is Fx ll x 
NW 5 


2 


mA, 
— — 


1 vil be greater than 8 Ix 88 * Lx N 


and therefore dune both UE 1-1 m1 I x A =, 


2 


* — d 


TIN r greater than Lx N. 


Co ROTAR x. e a Series of radon 
— —2 2 — 

— — 2 wi = SER. Oc. unto — whoſe Des 
. 6 - 
nominators are Numbers going on in the Progreſſion 
I, 2, 3, 4, Ge. unto the Number # which is the Di- 
menſions of the Equation x — B xg*=* ＋ C 
Sc. + A= o, and whoſe Numerators are the ſame 
Progreſſion inverted. Divide the ſecond of theſe Frac- 
tions by the firft, the third by the ſecond, the fourth 
by the third, and fo on, and place the Fractions which 
reſult from this Diviſion above . the middle Terms of 


2X 1 — 2 


the Equation, thus æ — B PIES + C * —— 
Dx; = — 


((523) 


= a> * 1 
| + ware INS „ 11 | | | 1h 
* 1 EA = Ge. +4=0. Then if all il 
the Roots of the Æquation are real, the Square of [ 
any Coefficient multiply'd by the Fraction which It 
ſtands above, will be greater than the Rectangle un- 1 
der the adjacent Coefficients. This Corolary doth not 41 
| hold converſly, for there are an Infinity of qua- 1 
tions in which the Square of each Coefficient multi- AL 
ply'd by the Fraction above it, may be greater than 44 
the Rectangle under the adjacent Coefficients, and 41 
notwithſtanding ſome or perhaps all of the Roots may | | 
be impoſſible. Therefore when the Square of a Coeff 11 
cient multiply'd by the Fraction above, is greater than 11 


the Rectangle under the adjacent Coefficients, from this 
Circumſtance nothing can be determined as to the 
Poſſibility or Impoſlibility of the Roots of the Aqua- 
tion: But when the Square of a Coefficient multiply'd 
| by the Fraction above it, 18 leſs than the Rectangle un- 
der the adjacent Coefficients, it is a certain Indication 
of two impoſſible Roots. From what hath been ſaid, 
z immediately deduced the Demonſtration of that 
Rule which the moſt illuſtrious Newton gives for de- 
termining the Number of impoſſible Roots in any gi- 
JJ... SEES Ss ne 
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SCHOLEFUM,. 

Let the Roots of the Equation x*— BX - 
Can=2._D 1 * 3 + ZE 1 — 4 — . —S + Se. + 
A = o (with their Signs) be repreſented by the Let- 
ters 2, b, c, d, e, f, g, &. then (as is commonly 
known) B will be the Sum of all the Roots or = a+ 
bþc+d +e+ f + c. C the Sum of the Products 


Aaa a 2 = I 


NN — 
— — 2 


> - ___ 
— — a 
- — — = 222 ——— - 
— + 2 por 2 
— ̃ͥé—— — 5 — 
* of etl, . Ds » 
F 


— 
— 


— ('524') | 
of all the Pairs of Roots or = ab-þac +a | 
af + ag + Ge. D the Sum of the Products of all 
the Ternaryes of Roots or = abc þabd+abes. 
abf+abg+& E Sab ed Table abe 
2 beg + Gc. FSa ede 4 bα f T abe dg. 
bedef + Sc. and fo on. Let (as in this Propofi- 
tion) M repreſent any of theſe Coefficients, L, N the 
adjacent Coefficients, and n the Exponent of M; let 
Z repreſent the Sum of the Squares of all the poſſible 
Differences between the Terms of the Coefficient M. 
let & be the Sum of all thoſe of the foreſaid Squares 
whoſe Terms differ by one Letter, g the Sum of all 
thoſe Squares whoſe Terms differ by two Letters,) 
the Sum of thoſe Squares whoſe Terms differ by 


— 


- three Letters, à the Sum of thoſe Squares whoſe 
Terms differ by four Letters and ſo on. Thus if 
 M=F=abede+abcdfÞabedg+&G. 
then Z—abcde—avcadf | +abcde—abcdge'+ 
 abcde—abefgt +bedef—abFfghF+&. 
a=abide—abcdf'+abede—abradg'+ 
abede—abcdb'+bidef—bedege+Gc 
B=abcde—abcfgt+abede—abecfh'+ 
Zee + Ge. y=abede—abfgh'+ 
abcdf—abegh| + Ge. J A t 
acdfg—abebR' + Se. This being laid down! 
ſay that the Square of any Coefficient. A4 multiply'd 


by the Fraction = — —=.exceeds the Rect- 
1 Sag m1 Xu — m+ T | 
angle under the adjacent Coefficients L x N by 


2 + 1x2 


( 525 ) 


Fins: k | 1 1 | 1 
| FFixo— mer " S106 3 1 5 
1 ˖ | 
4 — Se. The Series — — @ — 2 2— al ”— 
2 3 4 


Sc. muſt conſiſt of m Number of Terms. 
Let the Equation be x — BN T Cat — 
Dx'+Ex—A= o, whoſe Roots let be a,b, c, 
d, e, in which Caſe 2 = 5, Let M=B=a+ 
b+c+ 4+6 thn L=, N= 6, m 1, 


Z = METS + a — e. + 
IX5—T1 


F c. 24 therefore — . 
7 - . & 3 TIDES IH 
$ BY or — B. exceeds I „b — 
A. EEG EET 
. 1 & = — — (becauſe 
EZ= EI . + * TO = + 5 A. + 


Sc. which is always A poſitive Number when the 


Roots «a, b, c, d, e are real, poſitive or negative 


Numbers. Let M= „ e 4 4 
ae c Sc. then L= B, N= D, * 


Z = 4 a4 ＋ 25-4] + 24 
ab — 4e. + Sc. a = 4b —a + 426 — 4 di 
2 + Ge. 8 4 — Caf LL + 


ab —de| + &c. therefore 2. 


( 126 3 
or — —C 4 Curpaſſeth BND by = 


a ee — fs = (becauſe 22410 
2 N 


S ef err 445 


ab — ef + e. which is always a poſiti tive 2 
ber when the Roots a, b, c, d, e are real Numbers, 
poſitive or negative. Let M=D = 27. + 
 abeacd+ace+Gc. then L= G. N= E 


6 . Z= - 2 d. + abe—abeal| + 
ape + c. 4 AC -. —+abi—abep + 
abi—acd| + Ge. B=abc—ader eee + 

3 —3 - 
TI 
S EPS 
3 * IX5—3 8 * 


abe—Vaep + Gr. 1 therefore == 


. or — = Dees, CxE by - 


4. I —_ 62 (eeauſ 22. = Uh 


B e eee + Fee += — 


21 C—b de + Ge. which is a poſitive * 
When the Roots are real Numbers. Let M E 
abcd+ abce+abde+beade + Sc. then 


L=D, N=4, m=4, Z=abcd—abcep + 
abcd—bcdes + EEOC = SEP + Gc. = as 
8 = 


„ 
B = == Yy = E, therefore ad In — X E: or 


- 


4+Ix5—4+1 


2 
5 e 
1 * 


2 
1 


5 " 1 


Number when the Roots are real Numbers. 


reren nx 
| Let XP -B + Cxn=*% =D Ex BY 


Sc. + A = 0 be an Xquation of any Degree, whoſe 
Roots with their Signs let be expreſſed by the Let- 


ters 2, 6, c, d, e, , Sc. let M repreſent any Coeffi- 


of M and let Z (as in the preceeding Propoſition) 

repreſent the Sum of the Squares of all the poſſi- 

ble Differences between the Terms of the Coeffici- 

ent M. Then the Product of the Square of any 
2 


1 


1 — — -- — 


* N 


3 * — —ͤ—ę— doth 


F ; 
* - Sor L „ OC. mM I 
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always 


Os 2% 1 
— E exceeds D x A by = — —— 
„ abcd—abce| + 


i esc, + Sc. which is a poſitive 


bs — — - q — —ñ— = — — 
= —— — 
Pro . - 1 
* 2 * — ” 
„ —— 
— 5 = by. N ——— 
2 . 2 - N 2 - 


= * 
* _—_ —— 
6—— 
— * * 
- — 
— AL. 


cient of this Aquation, L, N the Coefficients ad ja- 
cent to H; KX, O the Coefficients adjacent to L, N; 
J, P thoſe adjacent to &, O; H, Q thoſe adjacent 
to J, P, and ſo on. Let repreſent the Exponent 


Coefficient A multiply'd by the Fraction — x 


A * 
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_ —_— — — — — — — 


ä. —— 2 —äƷ—ä—ꝓ——5j1 Mo — 


EO 2 N A \ - WS. 
85 — Wu —-- A ws : — * — — = - l —— = a =_ roger — 
— . 224 7 — - _ ITED . 1 <<”, ann” * - > > AD = — * — = — — I — — 5 —— =_—_ 4 —— ION N —. — 
— Wee of a * — — — —_ 8 8 — 
* — 2 Y * - "= ” - Y 5 , rr Þ 4 af 8 + hide — - % — 2 a 
* 1 a zz e * 1 E t NS | 
— — — ——— 2 — - 22 3 2 — - _ 2 a. — a . Wh ? l * o 
— * 1 = = 
* 9 — =_ 
* po « ww 4 - ot - 1 4 * 2 — 
8 N 11 1 1 * * 3 5 1 . K K — - — AT IT —— wt + - _— a — 8 20 
— . — — = g * . — 
* $ * q SS 2 — 3 — * I — e |; 4 F. | - 2 = =_ — R l = 4 
— IP, 0 3, Js * o . ; 4 nt N 9 — * . ©. i — * C — 1 * Aw ” a - *4 - P * FT. ” . * IS. Ca Bs. 2 - * d 
. - is F ' p N » IS. = \ > L n 4 K U 1 l p f N TY N * L =_ > - _ — Þ N 
V — a F = * 9 , . P | bp . 8 ry 7 * : * a 1 „ 10 > © gt nad _— . WW — Fi . go - 5 — 7 8 = \ = _ 
4 7 _ 2 — * - — * 4 2 - ** : — #2 o * 5 * Fs K U L's * » 4 A 
A — — ting, + — N — — Poe 0 * — 5%. a on "4s a ? «XV * 2 wh * * - >? * 
\ a ob _ . _ 0 . . 5 2 © x . 
_—— 4 — | — Mn — ng BE — — — — | — 
8 3 _ f \ WP 4 4 3 8 * 

13 4 — i 3 5 4 2 * = 4 2 * 

* 8 X ho . —_— r 4 8 : * 0 _ 8 ; a 
. * 811 " TY * = © r 2 . = * 4 * *, x . . 4 +> 3 « 2 
1 — — + — 2 3 * - . D \ N 'S 8 _ — "I + 23 1 — - - 
. -—_ — — — 6——— « — GAS. 4 v 2 
—_— — - - — — 2 
5 : 4 - 2 — —— 8 of 8 3 2 1 2— * 1 roo —_ 1 8 ddd 0 — — — — re —— _ _ \ 
23 5 n ＋ 1 „ +» 2 > . \ « — — — een — 7 
2 N ba 1 * 2 Fe 0 \ —— ._ \ wks = 2 br 2 
* — 2 Ty —— 2 
0 : = — - - — * . 1 
* 
. — —_— SY a : = — J * — — 
— a — — — — — — r * — : 


(528) 
always exceed L N KX O +IxP—HXxY9 + &c. 
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From this Propoſition, is deduced the following 
Rule for determining the Number of impoſſible Roots 
in any given Tquation. From each of the Unciz 
of the middle Terms of that Power of a — 
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whoſe Index is the Dimenſions of the propoſed qua- 
tion, ſubtract Unity, then divide each Remainder by 
twice the · Correſpondent Uncia, and ſet the Fracti. 
ons which reſult from this Diviſion, above the mid- 
dle Terms of the given Xquation. And under any 
of the middle Terms if its Square multiplyed by the 
Traction ſtanding above it, be greater than the Rect- 
zngle under the immediately adjacent Terms, Minu- 


the Rectangle under the next adjacent Terms, Plus 


the Rectangle under the Terms then next adi jacent 


— Sc. place the Sign +, but if it be leſs, place 
the * —, And under the firſt and laſt Term 


place +. And there will be at leaſt as many im- 


poſſible Roots, as there are Changes in the Series of 


| the under · written Signs from + to —, or from — 


to +. - Let it be required to determine the Num- 


ber of impolſible Roots in the Aquation 8 


| 5 * +1 * 2, + 18 * + 10x — 
28K 24 2 o. The Uncie of the middle Terms 
of the 7th Power of a Binomial are 7, 21, 35, 35, 


21, 7, from which ſubtracting Unity, and dividing 


each of the Remainders by twice the correſpondent 


6 
| Vncia, the Quotients will be —, , t,, 
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d the Square of — 5 x* multiply 4 into the 


| Fradtion over its Head > , to wit — * %ͤ ig Ie 


than x7 X15x* or 5x I place the Sign — — un. 
der the Term 5 *. Becauſe the Square of 1 * 


multiply d by the F over its Head — 


21 
2 70. — 
to wi 2. * 5 is greater than 5 X23 X*— 
NI; = 97 * 1 I place the sign + under 


8993 


35 
; Term — 23 ** multiply d by the F raction over 


the Term I 5 x5. | Seeing 2 x? (the Square of the 


its Head =) is leſs than 1 5 * I $ * 


DN + Z7X—zTF * 292 *, I place 
the Sign — under the Term 23 K*. Becauſe 
E 5508 
TR or - 
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Ty X—2 NJ ＋ Fx 24 : 70h 1 place 
the Sign + under the Term 18 ** Since TO E 
10 1000 


21 20 TW 
— 137 X24= = + 8x+ I place the Sign _ unde 
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* exceeds xox 


x * 15 leſs than x7 2 25 * 


8 


— — — — — —— 
LY 


( 511 13 
the Term Iox*. | Becauſe | 51 er . 


is greater than I 55 Xx 14824 688 under” 2 8 x 

place I, then under chi” 1 ind laſt Terms I 
place ＋ ; and the fix Changes of under- written Signs 

* that there are ſix impoſſible Roots. 
If the impoſſible Roots were to be found by the 

Newtonian Rule, the — would ſtand thus : 

3 3 1 4 3 

— +1 x F * — 2 3x4 +1008 +7 TER 

£ . ＋ ＋ T. T. 


is 355 24 o, by which, Rule there are found 
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mly two impoſſible Roots whereas there are e fix to 


nit 1+v 3. 13. 14 
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II. 4 Letter from Charles Price, Eſq; of 
2 -Coll. Oxon, relating to, the. Hilli of 

e of Oxen, and the Expanſim of 
F Cuticle through the Ductus Alimentaljs. 
Communicated by Dr. F. 3 F. * 8. 
and Prot. Anat. Oxon. 


1 


Wii 


| Trini-Coll Oxon, Joly the 22th, un 


— 5 I R, 


N Purſuance of your Advice, I have Ge 1 
Part of this Summer in enquiring into the more 
intimate Conſtitution of the alimentary Paſſage of large 
Animals; in Hopes that the Analogy between them 
and Inn Subjects may lead us into a more ber- 
fect Knowledge of our own Structure. 


In the Stomach of the Cow I find two Thing 
well worth obſerving : The firſt is, that the Villi 
compoſing the Villous Coat, (which are in Man ſo 
very ſmall as to be ſcarce viſible when examined 
ſeparately) are in this Animal ſo very large, as to 
allow an exact Scrutiny into their 
Structure. Each Villus is formed by 
a Duplicature of the internal Lamina 
of the vaſcular Coat; from which it 
receives three Blood Veſſels, as in the 
annex'd Figure, which repreſents one 
of the Villi of the Stomach of an Ox 
magnify'd. Whether or no the two 
Side-veſſels are Arteries, and the Mid- 
dle-veſſel a Vein; and whether thoſe 
ſmall Branches ariling from the Side- 
veſlels 
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veſſels are ſecretory Ducts carrying a Fluid from thoſe 


Arteries into the Cavity of the Stomach, -making a 
Kind of Rivus perpetyally running through the Ductus 


Alimentalis, I muſt leave others to judge. 
theſe Hrg. Animals is, that their internal Surface is 
covered by a Production of the Cuticle, which de- 
ſcends from the Lips quite through the alimentary 5 
Paſſage. I am induced to believe, that the Cuticle 18 
continued through the Inteſtines as well in Man, as in 
berge Animals; though its exceeding Fineneſs may 
nn ONES . 
I have ſent you a Piece of the firſt Stomach of an 
Ox, in which the Veſſels running in the Villi are 
filled with Wax, and the Cuticle raiſed in Part; by 
which the above Particulars are ſufficiently proved. 
If you think theſe Things new, and worth com- 
municating to the Royal Society, I deſire you will 
communicate this to them in ſuch Manner as vou 
think moſt proper: And that the Piece of Stomach 
(if worth the Acceptance of Sir Hans Sloane) may 
be preſented ro him, with my beſt- Reſpects, as an 
Acknowledgment of the Eſteem of, - 
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W. Obſervations Mfirinenice inte 3 in Opſervan . 
rio Bononienfi Anno 1727, 4 Cl. Eüſtachio 


Manfredi, R. S. S. Ex Epiftola J. Baptiſtz 
Carbone ad Ifaacum de * x Samuds 


NM D. Coll. Med. Lic. & N S. 


Amairii St. N. 4 95 * wr FORE ie 
* tellitis in umbram h. I eleſcop. ped. a 2 * 
Xs F cjuſdem Emerſio. Dub. 


11 


5. Jani h. 6; or, 54”. Emerſ. 1. Satell. Teeſe. pe- 
dum x1. Bononienf. Clar. 
7. Jan. h. 8. 540 14% Ea! * eodem Teleſc. Cha- | 
2 
7. Febr. h. 5. 50, 5/1. Imm. 3. eodem Ne. 
h. 7. 52. 54/7. Emerſ. ejuidem brag ped. 14 
. Febr. b. 8. 37, 59". Emerſ, 2" Tel. ped. xx, aer 
| 8 nionnihil nebuloſs. f 
21. Aug. h. 13. 34. 39%. Imm. 1 eodem Teleſc. 
6. Sept. h. 1 1. 55 15”. Imm. 11 eodem Teleſc. 
17. Sept. h. 10. Lack 59% Imm. 3i dub. eodem Teleſc. 


h. 12. 40%. 300%. 7. Emerl. ejuſdem. ſubdub. eodem 
Tel. 


0 


9. Mart. h. 8. 500. 60 Emmerũt 1 m. Aa limbo 
Lunæ obſcuro. 


Incipit 


15 — a N 015 9” x A” A \ e . 


| CY 


7 


18 Sept b. o. . 2170 Incipit Venus ocultari poſt 
limbum Lunz obſcurum. 
H. o. 28 “/. 1377. Immerſio totalis 2. 
706 and 1. 160% 4507. a Incipit 2 emergere e limbo 
( lucido. © 

5 17 50. Emerfit tota. 

hy L 46. 24. Nunc liembus præcedens Cc 
illuminatus præcedit 2 in 
circulo horario 21“ tem- 
poris; & limbus Borealis 
(item illuminatus eſt au- 
ſtralior 2 29” temporis. 
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HE Second Plate at the Front of this Tranſ- 
action repreſents thirty-ſix Stones cut out of the 
Bladder by * Lateral Operation, as it is now 
improved by Mr. Cheſſelden, Surgeon to Her Majeſty 
and St. Thomas's Hoſpital, and F. R. S. who pro- 
duced them before the Society, and at the ſame 
Time informed them, that the Perſon was ſixty- 
three Tears of Age "when be performed the Ope- 
ration, and 1s 3 e We 


— * 1 * 4 by F * . | : 
P _ : F a 4 pe 4 . % . + * oy 
* . 


ADVERTISEMENT 


LL Perſons concern d in the Practice of Inocu- 
lating the Small- Pox, are deſired to keep a Re- 
giſter of . % Name, Age and Habitation o every 
Perſon inoculated, the Manner of un Operation, the 
Days; of ſickening and of the „the Sort of 
Small-Pox that is produ ed, and the 4g 6 
Where the true Sma |-Pox is not produeed by In. 
oculation, it will be of Uſe to take partigular Notice, 
whether the Patient had any other Kind of Eruption, 
What Symptoms preceded, or attended it, whether the 
Inciſions inflam'd and run, and for what Time their 
Running continued. 
In Caſe any. Perſon ſhall happen to die after Jars 
lation, either in the Courſe of the Small-Pox, or after 
they are gone off, it is deſired that a particular Rela- 
tion of the Caſe may be made, and atteſted, if it be 
judg'd neceflary, by the neareſt Relations of the Party 
deceas d, or by other credible Perſons, that were Wit- 
neſſes to the Fact. WALES 
They are intreated to bend theſs Waden or an | 
Extra& from them, comprehending all Perſons inocu- 
lated from the Beginning to the End of the Years 1727 
and 1728 to Dr. M. D. and F. R. S. at 
Sir Hans Sloane's, Bart. in Great Ruff fel-flreet by 
Bloomsbury - quare, ſome Time in January, or ãt 
fartheſt in 2 chruary next, that ſo the Reſult of them 
may be publiſh'd early 1 in the Spring. 


Nov. 8. 1728. 
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I. The Barometrical Method of REY urin us + the H 20 

of Mountains, with two new Tables ſhewing the 
Height of the Atmoſphere at given Altitudes of 
Mercury. Extracted chiefly from the Obſerva- 
tions of John James Scheuchzer, M. D. Pro- 
feſſor of Mathematicks at Zuric, and a Member 
of the Imperial, and Royal Societies of London 
and Pruſſia, By J. G. Scheuchzer, M. D. 
F. N 8. & Coll. Me. Lond. Lic, 


H E Height of Mountains, and their Elivation 
above the Level of the Sea, hath been at all 
Times thought worthy the Attention of inquiſitive 
Philoſophers. We find in Pliny *, that Dicearchus, 
one of the old Geographers, a Diſciple of Ariſtotle, 
and, as Pliny himſelf ſtiles him, a Man of great Learn- 
ing, had by particular Order of ſome Princes meaſured 
the Heights of ſeveral Mountains, and that the higheſt 
of them, Mount Pelins in Theſſalia, was found by 
his Obſervations 1250 Paces high perpendicularly. 
 Cleomedes alſo, a Grecian Aſtronomer and Geographer, - 
who lived ſometime before our Saviour's Nativity, aſ- 
ſerts , that the higheſt Mountain cannot be above 15 


Stadia, or 9375 Roman Feet high. 


But Plutarch + fixes the perpendicular Height of | 
the higheſt Mountains, as alſo the greateſt Depth of 
the Sea, only to 10 Stadia, or 6250 Roman Feet. It 
will appear by the Sequel of this Paper, that the 


* Eil. Nat. L. xi. c. 65. f Cyclicz Theor. Cap, *. F In vita Aemilij. 
ERS Height 
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Height of Mountains, as determined by theſe early 
Writers, doth not ſo very much deviate from Truth, as 
one would be apt to ſuſpe& from the infant State of 
Arts and Sciences in thoſe Times. Particularly the x5 
Stadia of Cleomedes, which make out 9375 Roman, 
or 10,214 Paris Feet, will be found by the folBwing 
Obſervations to come very near the Height of the Moun- 
tains of Suiſſer land, which, although the higheſt of 
Europe, do not riſe above 10,000 Paris Feet above 
the Level of the Sea; and it may ſeem ſurprizing, 
that ſubſequent Writers, even ſuch as were otherwiſe 
deeply skill'd in mathematical Learning, have run them 
up to an extravigant, and altogether unnatural Height, 
At firſt, it is not improbable, they went only upon 
bare Conjectures; but afterwards, when Geometr 
came to be more and more improved, Quadrants, Semi- 
Circles, and ether Geometrical Inſtruments were call'd 
min Uſe, by the Means of which, and by a Trigonome- 
trical Calculation, the Heights of Places could be de. 
termined in a more ſatisfactory Manner. And yet, 
however true the Principles be, upon which this Me. 
thod is founded, however nice the Inſtruments, and 
however curious the Obſerver, the Method itſelf muſt 
be owned, and hath been found by undoubted Experi- 
ments, to fall far ſhort of that Accuracy, which it 
ſeems to promiſe ; and the more conſiderable the Heights 
are, the more uncertain it will be. For in the firſt 
Place, as the State of the Air is very different in dif- 
ferent Seaſons and different Weather, its Refraction alſo 
becomes thereby greatly altered, which occafions the 
Tops of Mountains to appear higher at ſome Times 
than they do at others, and at all Times higher than 
they actually are. But beſides, there is another In- 
> . convenlency, 
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convenicticy, which whoever is acquainted with- the 
true State of mountainous Countries, muſt needs be 
ſenſible of, and that is the extream Difficulty of meet- 
ing at the Bottom of high Mountains with Plains large 
enough for a proper horizontal Stand, or Baſis, to ſuc 
a Triangle, as an accurate and knowing Obſerver 
would think ſatisfactory to determine a conſiderable 
Height, making even proper Allowances. for the Air's 
Refraction. By „ 8 „ 
Among the many Improvements in Natural Philo- 
ſophy, which are owing to the Toricellian Tube, one 
of the moſt conſiderable Inventions of the laſt Century, 
it hath been thereby enriched with a new Method of 
| meaſuring the reſpective Heights of Places, and their 
Elevation above the Level of the Sea; a Method, 
which, although it muſt be owned, that it hath not as 
yet, and perhaps, conſidering the Inconſtancy of the 
Air, hardly ever will be brought to an abſolute De- 
gree of Certainty, is yet in many Reſpects preferable 
to the Trigonometrical one, as it hath alſo been found 
by Experience to come nearer the Truth, and leads us, 
by a new and fingular Scale, from the very Horizon of 
he Sea to the Tops of the higheſt Mountains, a Di- 
ſtance far beyond the Reach of Geometrical Inſtruments. 
This new Method is grounded upon that effential Qua» 
lity of the Air, its Gravity or Preſſure. As the Column 
of Mercury in the Barometer is counterpoiſed by a 
Column of 


Air of equal Weight, ſo whatever Cauſes 
will make the Air heavier or lighter, its Preſſure will 
be thereby increaſed, or leſſened, and conſequently 
the Mercury riſe or fall. Again the Air is more or 
leſs condenſed, or expanded, in Proportion to the 
Weight, or Force, which preſſes it: Hence it is, that 
err mn 
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in England, Holland, the maritime Provinces of France, 
and in general all thoſe Countries which border upon 
the Sea, the Mercury ſtands higheſt, that the higher 
you remove from the Sea into the midland Countries, 
the lower the Mercury will deſcend, becauſe the Air 
alſo becomes more rarefied and lighter, and that upon 
the Tops of the higheſt Mountains it falls loweſt, and 
theſe Heights of the Mercury in different Places are 
reciprocally, as the Expanſions of the Air. From theſe 
Principles, {ſupported by a competent Number of Ob. 
ſervations, it hath been attempted by ſeveral learned 
Men, to derive proper Tables, whereby the Height of 
any Place may be determined, if the Height of the 
Barometer be given, or the Height of the Barometer 
determined from the given Altitude of the Place, and 
likewiſe the Expanſions of the Air ſettled, as they an- 
ſwer to every Inch, or Part of an Inch, in the Baro- 
meter. = i „ E 
Il I paſs over the firſt Experiment of this Kind, which 
was made in the Year 1648 (but a few Years after the 
Invention of the Torricellian Tube was made publick 
in France by Father Mer ſenne) by Monſieur Perier, 
according to the Directions of the celebrated Monſieur 
Paſcal, his Brother- in-Law, upon the high Mountain 
Puy de Domme, near Clermont in Auvergne, the 
Height whereof was thereby determined to 500 French 
Toiſes, or 3000 Paris Feet. (See the Appendix to 
M. Paſcals Traitè de! Equilibre des Liqueurs *.) 
Nor will my preſent Purpoſe admit a particular Enu- 
meration of thoſe made ſometime after, in 1661, 1665, 
and 1666, by George Sinclair, Profeſſor of Philoſo- 
phy in the Univerſity of G/a/ſgow, upon the Cathe- 


* Paris, 1663, 8v0, pag. 177, 
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dral of that Univerſity, upon ſeveral high Mountains 
in Scotland, and likewiſe in ſome Wells and Coal-pits, 
2 particular Account whereof he inſerted in his Ars 
magna gravitatis & levitatis . I will only obſerve, 
that theſe Experiments of Sinclair, as well as that of 
Monſieur Perier, were intended not ſo much to lay 
the Foundation of a Calculation, whereby to determine 
the differing Heights of Places, as to prove the Gra- 
vity and Preſſure of the Air, a Problem very much 
controverted at that Time, and to ſhew, that. the ſame 
is much more conſiderable in Valleys than at the Top 
of Mountains, and ſtill greater in Proportion at the Bot. 
tom of Wells, Mines, ccc. vt 
But this Matter was purſued ſtill farther by the 
| Members of the Royal Academy of Sciences at Paris, 
particularly, when by Order of Lewzs XIV, they 
drew that expenſive Meridian Line acroſs the whole 
Kingdom of France. M. Mariotte, a celebrated Mem- 
ber of that Academy, was one of the. firſt that laid 
down certain Rules for the Conſtruction of ſuch Tables, 
as might ſerve to determine both the Elevation of Places 
above the Level of the Sea from given Altitudes of 
Mercury, and the Heights of the Air, anſwering to every 
Line of Mercury in the Barometer, from 287, where 
the Mercury was ſuppoſed to ſtand at a Medium near 
the Sea. The Principles he went upon, and the Me- 
thod he followed, he diſcourſed of at large, in his 
Second Eſſay de la Nature de Air. = 
Sometime after, in 1686, the ingenious Dr. Edmund 
Halley went about another Calculation, which he de- 
"rived partly from Principles agreeing with thoſe of 
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* Roterodami, 1669, 410. pag. 129, 132, 134, 144, & leq. 
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and Mercury, which were found by Experiments tu be 
as x to 10,800; Air being to Water as rt to 800, and 
Water to Mercury as 1 to 13 2, or very near it. If 


fo, as the Column of Mercury in the Barometer is 
_ counterpoifed by 


equal to one Inch of Mercury, and 
Inch, or 75 to „ Part of it. The Height of the Air, 
as it anſwers to one Inch of Mercury, being thus de- 


termined, and the Expanſions of the Air being recipro- 


Help of the Hyperbola and its Aſymptotes, calculated 
two Tables, one ſhewing the Altitude to given Heights 
of Mercury, the other the Heights of Mercury at given 
Altitudes. Theſe Tables, the firſt that ever were cal- 


culated, together with the Doctor's whole Method of 
proceeding, and an mgenious Attempt of his to diſcover 


the true Reaſon of the Riſe and Fall of Mercury upon 
Change of Weather, were printed in the Philoſophical 
Tranſattons *, and the Tables themſelves were very 


lately re- printed, with ſome Obſervations upon them, 
De ſaguliers F. Ne 


by 
begun by M. Picard in 1669, afterwards continued in 
1683, was farther purſued, ſeveral Obſervations of this 
Kind were made, and the Heights of ſeveral conſidera- 


ble Mountains, particularly in the Southern Parts of 


France, determined as well by Trigonometrical as Ba- 
rometrical Obſervations. Monfieur Caſſini the Younger 


= MV 18h, Jag. 106. t Phil. Tranſact. N= 386. 
with 


M. Mariotte, partly from the ſpecifick Weight of Air 


a Column of Air of equal Weight, a 
go Feet to „ of an 


cally as the Heights of Mercury, Dr. Halley, by the 


In the Year 1703, when the Meridian Line, firſt 


took that Opportunity to compare theſe Obſervations. 
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| C 
with the Rules laid down by M. Mariotte *, in or- 
der to which, and conform to the {aid Rules, he cal- 
culated two Tables, one ſhewing the Height of the At- 
moſphere, as it anſwers to every Line of Mercury in 
the Barometer, the other determining the Height of the 
Atmoſphere above the Level of the Sea at given Alti- 
tudes of Mercury. But having afterwards, upon Com- 
pariſon, found that the Obſervations made in x703, did 
not in the Main agree with the Rules of M. Mariorte, 
3nd that the Heights of Places, as they appeared by 
thoſe Obſervations, exceeded, generally ſpeaking, the 
Numbers reſulting from the Tables made by him ac- 
cording to the ſaid Rules, he thought it neceſſary to 
| calculate two new ones, wherein indeed the Reſults 
are conſiderably greater than in the Tables framed ac. 
cording to the Rules of M. Mariorte; infomuch, that 
for Inſtance, a Place, where the Mercury falls to 22 
Inches, riſes above the Level of the Sea, according to 
Mariotte, 852 Toiſes, or 5112 Paris Feet; and, ac- 
cording to Caſſini, 1158 Toiſes, or 6948 Feet, which 
makes a Difference of 1836 Paris Feet, or 306 Toiſes. 
Dr. De ſaguliers, in his Diſſertation concerning the Fi- 
gure of the Earth , hath already ſhewn how far the 
Obſervations made by the Gentlemen, that drew the 
Meridian acroſs the Kingdom of France, differ from 
each other; inſomuch, that there are not two in nine, 
where the Number of Toiſes, {aid to correſpond to the 
Heights of the Barometer, agree together; and that con- 
ſequently the Heights of Mountains, as determined by 
theſe Obſervations, are little fo be depended on. 


* Memoires de l' Acad. Royale, 1705. pag. 61, & ſeq. + Phil. Tran. 
| Ne 386. Pag. 211. | 
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My Father, Dr. J. J. Scheucher, in his Journeys 
over the Mountains of Swiſſer land, as they were 
more particularly calculated for the Improvement of 


Natural Philoſophy in its ſeveral Branches, neglected 
no Opportunity, along with his other Obſervations, to 


make fuch Experiments with the Barometer, as might 


_ ſerve to illuſtrate the Qualities of the Air, to ſettle the 
reſpective Heights of Places, and particularly to ſhew, 


how much our Mountains riſe, as well above the Level 


of the Sea, as above other neighbouring Mountains in 


France, Italy, Spain, &c. Moy of theſe. Obſerva. 


tions are ſcattered up and down in 


i8 Writings, Parti- 


cularly his Itinera Alpina, and the ſeveral Parts of 
his Natural Hiſtory of Swiſſerland, which laſt Work 

was publiſhed in High German. It would be too te- 
dious to mention all the Experiments he made at dif. 
ferent Times, and upon different Mountains. But my 
Deſign in this Paper requires me to be particular in 

one, which for the Height meaſured both with the Line 


and Barometer is, I believe, the moſt conſiderable that 
ever was made, and which enabled him more parti- 


_ cularly to examine the two Tables made by Caſſini the 


Younger, according to the Rules of Mr. Mariorte, and 
the Obſervations made by him and others, when the 
Meridian Line was perfected in 1703. _ oe} 


his curious Experiment was made in the Year 1709, 


at Pfeffers, a celebrated Mineral Water in the County 
of Sargans, at the Bottom and Top of a Mountain, 
which riſes from a ſmall Brook, called the Taminna, to 
the Height of 714 Parts Feet, as appeared by letting 
a Line drop down perpendicularly from a Tree at Top 


full to the Bottom. At the Bottom of this Mountain, | 
near the Taminna, the Mercury was by repeated Ex- 


periments 


/ 
* 
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periments obſerved at 25% 9175 and at the Top 
deſcended to 240 113“; ſo that it fell juſt 10 Le 
for 714 Feet, which gives about 71 Paris Feet for a 
Line, if the. Heights anſwering to every Line were ſup⸗ 
poſed to be equal. 
I muſt here once for all deſire the Reader to take 
Notice that I have made uſe in this Paper of Paris 
Meaſure, namely, of Toiſes (o) Feet (“ 5 Inches (“) 
and Lines (//). Every Toiſe is reckoned at ſix Foot, 
the Foot is divided into twelve Inches, and the Inch 
into twelve Lines. 
The Heights of the Barometer at the Bottom and 
Top of the Mountain being thus given, the Height of it 
ſhould be, accord ing to M. Mariotte, 1169, of, 8% 11, 
or 696 Paris Feet, 8“, 11%, which falls 17 37 1”, 
ſhort "of the true Height, and according to Caſſini 1 
3 87% that is, 921 Paris Feet, 80 which exceeds 
the true Height by 207 Paris Feet, 8 inches; whereby 
it appears, that the Table made according to the Rules 
of Mariotte is much preferable to that of Caſſini the 
Younger. The ſame was likewiſe confirmed by ano- 
ther Experiment made in June 1715, upon the en 
of our Cathedral at Zurich. At the Foot of the 
Steeple the Barometer ſtood at 26”, 10%, and at the 
Top at 260, 73/”, and the Height of the Steeple was 
fund by the Line of 241 Paris F ect, 4 Inches, which 
gives very near 69 Paris Feet for one Line. Accord- 
ing to the Table of Mariotte, the Height of the Steeple 
ſhould have been of 237 Paris Feet, according to 
Caſſini, 265, and according to the new Calculation (of 
which by and by) made purſuant to the Experiments 
above, it comes to 243®, 16”, 2117, or about two Foot 
more than the true Height. 
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1 appearing by the Experiments made at Tape, 
that from 25", 9+" the Barometer deſcends to 24, 
11% that is, juſt 10 Lines, for the Height of 514 
Feet, and the Expanſions of the Air being reciprocally 
as the Heights of Mercury, my Uncle, Dr. John 
Scheuchzer, undertook, purſuant to theſe Principles, 
and the Properties of the Hyperbola, to calculate 4 
new Table, after the following Method. 


Thus the Heig bt of RI Ameise at 28” appears 


but, according to Mariotte, 
it is only of 10% 3', or 63 Feet, and Caſſini ſuppoſes it 


to be of 109, 4; 


FI 


6', 9”, 


As * Difference Is to — So the D 2 the Hei oy of C 
of the Logarithms of the Logarithms the b Heights | 
of the two given of the Height of above the pre 
Heights of the Ba- Mercury near the of the Sea, as it 
rometer 25” 9g" 28” 1" to anſwers to one 
and 24" 119 that any leſſer Height, Line of Mercury, 
is 3997 and 299 * < as for Inſtance 28“ is F 
or 017, that 1 is 337 
—336, or * 
928 — 898 1011 — 1008 
1477 : 12.906 64, 60, 


only at 109, or 60 Foot. 


n like Manner the Height of the Atmoſ phere, from 
28% o'l!, to 27% 1177 is found to be 64, „ 3% 
According to the ſame Rule half the Height of the At- 
moſphere, that 1s, the Height of the Place, where the 
Mereury in the Barometer would deſcend to 14 Inches, 
appears to be, x5060!, 3/), 0% or 25109, O, 3!!, 0%. 
Still upon the ſame Principle the Mercury will deſcend 
to one Line at the Height of 133,397 Paris Feet 
above the Level of the Sea, which make 22, 232 Toiſes, 


5 Feet, 
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5 Feet, ot 11 Paris Miles (at 2000 Toiſes the Mile) 
232 Toiſes, 5 Foot. But as in order to determine the 
whole Heig A, of the Atmoſphere, the Logarithm of x 
ought to be deducted from the Logarithm of 336" or 
28” O., and as that Logarithm is ooooo, it follows 
from _-. that . the Place, where the Mer- 
cury would deſcend to 1", the Air is expanded into an 
Indefinite Space. 

Por the Satisfaction of the Curious, I have added 
the Tables themſelves, to wit, thoſe which Caſſiini the 
Younger calculated according to the Rules of Mari. 


otte, thoſe which he deduced from the Obſervations 


made by the Gentlemen of the Royal Academy of 
Sciences, who drew the Meridian Line, and thoſe 


which my Uncle calculated from the Obſervation made 


at Pfeſers in 1709. 


In another Paper on this Subject I intend to com- 
pare the Height of Mountains, as determined by divers 


antient and modern Writers, with the true Height of 

them, as it appears to be by the Barometrical Obſervati- 
ons, particularly thoſe made by my Father on the high - 

pens of — 


II. — f a Sal V Her in Miſleto, 


in a Letter from the Reverend Mr. Edmund 


Barrel to Sir Hans Sloane, Bart. &c. - 


TW 


F TER I had mentioned my 1 pretty well 
aſſured, that the Plants of Miſleto were ſome of 


them Male, and ſome Female; and had promiſed to 
Dad dd 2 . com- 
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r 
communicate to you, ſuch farther Obſervations as I 
ſhould make of that Matter; I was diſcouraged from 
giving you any Trouble about it, by an Information 1 
received, that the emmently learned Dr. Herman 
Boerhave had already told the World of a Difference 
of Sex in Miſleto. But having, fince that, feen the 
Hiſtoria Plantarum, which is pabliſhed as of his dic- 
tating; I find, that he mentions it in ſuch a Manner 
as makes me ſuſpect, that he only took his Notion from 
Tournefort, and was not fully apprized of the true 
Nature of theſe Plants. Ovarium alio a Flore loco 
natum ſeems to ſuppoſe both Flower and Ovary to be 
on the ſame Plant, though in diſtinct Places of that 


Plant. I have therefore now written down my Obſer- 
vations for your Peruſal in the ſame Order that I made 
them. „ „„ . 
I have (from my own ſowing of the Berries) four 
thriving Plants of Miſleto growing on one Tree in 
my Garden. Theſe, being often in my View, gave 
me the firſt Apprehenſion, of there being any Difference 
of Kind, or Sex, in this Shrub. They were not of 
Age to bear Flower or Fruit till 1726; when one of 
them bore a Berry or two; and expecting that they 
| ſhould all do fo the following Year, I frequently ex- 
amined them, and found that two Plants had Berries, 
and two had none. I then went and examined the 
Miſleto on other Trees, which have Plants of. above 
20 Years Growth. And I find the Method of Nature 
to be thus. 3 
Dr. Grew obſerves, that many Plants make a viſi- 
ble Preparation in the former Lear for the Flower and 
Fruit of the next Seaſon. This is done by Miſleto. 
At the latter End of May, the Male Plants put ow 
5 ite 


FD] re 
tittle Knobs, at the Joints and Tops of their Boughs ; 
which at firſt are not very unlike the young green Ber- 
ries; but they ſoon appear evidently diſtin& from them, 
and being by the latter End of July, grown as large 
as the Berries, are then not at all like them ; ſpreading 
wider upwards, and having 3, or 4, or 5 Buds, at the 
Top of each Knob. About June, the Female Plant 
alſo makes a like Preparation; putting out at the Joints 
and Tops of the Boughs, Knobs, which are more ſharp, 
and ſhorter than thoſe of the Male; with 1, or 2, but 
moſt commonly with 3 Buds, or {mall Points at the 
Top of each Knob. I call them Buds, becauſe in their 
Seaſon they open into Flowers, both in the Male and 
Female Plants; all the reſt of the Knob ſerving only 
for Footſtalks to the Flowers, in the one Sort, and to 
both Flower and Fruit in the other. By the latter End 
of Auguſt the Berries are grown much larger than the 
Knobs on the Male Plants. And from thence, till late 
in Fanuary, there is little worth Remark in either 
Plant; only the Berry grows fomewhat bigger, and be- 
comes ripe; and the Knobs on the Male grow more 
and more yellow; ſo that one may, at that Time, dif- 
cern a Male from a Female Plant, at a conſiderable 
Diſtance. By the 20th of February Milleto is in Bloom, 
both Male and Female. The Knobs of the Male are open 
at the Top with 3, or 4, or 5 Bloſſoms ; which are 
very well deſcribed (though in ſhort) in Boerhave's 
Hiſtoria Plantarum. 33 
The Female Plant flowereth alſo now, with a Bloſ- 
ſom (which Boer have calls the Ovarium) exactly like 
the Male Flower; ſave only, that the whole Female 
Flower is not bigger than one Leaf of the Male 
— — — 
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Flower. They both continue in full Bloom till the 
Middle of March, when the Male Bloſſoms begin to 
wither and drop off. And by the 2oth of March the 
young Berries begin to ſhew themſelves, ſwelling forth, 


one under each Female Bloſſom; which often adheres to 
the Top of the Berry ; and being carried up with it, 
preſently withere, and ſoon falls off again; tho' ſome 
continued on till the x2th of May, when the Berries 
were of the Size of a great Pin's Head. Eb 
This compleated the Year's Obſervation. And 1 
think it is much to be wondered at, that this Plant, 
which hath been the Admiration of all Ages, ſhould 
(ſcarce ever) find one Obſerver ſo curious as to fol. 
low the Changes of it, through one whole Year's Re. 
volution. For if this had been done with any Accu- 
racy, it muſt have been very evident, that one Sort of 
Miſleto was very different from the other: One Sort 
bearing very ſmall Flowers, with Berries ſucceeding 
them: the other bearing much larger Flowers, not ſuc- 
ceeded by any Berries; the very Footſtalk of the Male 
falling off with the Flower; whereas the Footſtalk of 
the Female, becomes a Footſtalk to the Berry. It is 
poſſible, that this Difference of the Sex, in the Plants 
of Milleto, may be of Confequence in Medicine: To 
thoſe therefore, who would make any Experiments of 
the different Virtues of theſe Plants, I offer this gene- 
ral Obſervation : That there is no Time of the Year 
wherein the Difference of theſe two Sorts, or Sexes 
of Miſleto, is not very eaſy to be ſeen and known, 
by the Marks I have mentioned: And the meaneſt 
Herb-woman will foon have Skill enough to bring 
the Sort they are ordered to procure ; there being as 
— a a ha, | great 


1 


great a Plenty of the Male Plants as there is of the 
Female. I follow your Commands, rather than my 


own Inclinations, in giving you this Trouble, and 
am, with the greateſt 2 
SL „ 
1 Tour mo 651 4 4 
Slrton, near” Dartford, 1 LY =; 


Auguſt 20, 1. oft obedient humble A Y 


Edmund Barrell. 


|: Il. An uncommon n Sink of the Ground in Kent. 
Communicated in 4 Letter to W. Peter Col- 
linſon. 


S I R, 5 

T is within this three or four Days, that J have firſt 

been able to get a more particular Account of the 
linking of the Lands at ymne in Kent, and even now, 
perhaps, it will be but an imperfect one. 
It is now about two Years fince it happened, and. 
was the Conſequence of a very wet Seaſon, when the 
Waters, that had fallen on the Up-lands, and were not 
carried off by Drains, ſoaked into the Ground in ſuch 
Quantities as to form a quick Sand at ſome conſiderable 
Depth in the Earth (at leaſt this is what we look on to 
have cauſed the Phænomenon) which not being able to 
bear the Weight upon it, broke out at the Side of tlie 


Hill, 


F 1 3 . ; 
Hill, and raiſed the lower Parts of it ; letting the Brow 
ſink 40 or 50 Foot, as I gueſs. I am but a rude De- 
ſigner, but can truſt you fo far as to give ſuch a Sketch 


as J can»draw,; for, perhaps, you may underſtand me 
the better for it. 


Jr of he Lange: © 
à the flat Land at Bottom 3 or 4 Mile from the Sea. 
d the flat Land at Top, ſtiff Ground and rocky. 
The Place of the Farm at preſent, which not only 
ſunk down from 4 40 or 50 Foot, but was alſo moved 
ſomewhat towards 2. EE 
6 the lower Part raiſed to 4. 


The Ground ſunk in a Night, and was not perceived 

by the Farmer's Family till they found the Change in 
the Morning, by their Door-cafes not ſuffering the 
Doors to open. The Houſe is ſtrangely rent by this 

Accident, and, had it not been Timber built, muſt have 
fell, (as a mighty ſtrong Barn near it did, which was 

built of Stone) for one great Crack of the Earth went 

through the Middle of it, and ſplit a large Kitchen 
_ Chimney from Top to Bottom. 5 
IV. Ober 
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IV. Obſervationes AftroninicaP Pekini habits d 6.7 P. 
Ignatio Kogler Soc. Jeſu Tribun, Math: in 


Sinis Prefide. Ex Epiſtold N. P. Joh. Bapt. 


* S. S. Cc. 
. Novo, : 274 : ry H. 1 
FO V. 5. Satelles Jus, immerſus 


eſt in umbram. i | 6 > © Þ m. 
8. | 
Nov. 20. Satelles Tus prodiit ex um- 6 46 4 Ve wp. 


IE Ban. 
Nov. 30. Gat. Ius. ex Þ oath 2 4 14 o Veſp. 
19 0 Velp. 


Dec. 2 EY Emerſio Satell. j. ex umbra *. 
92s. 


. * 
=. 


Martij die 11. circa hor. 9. matut. « inter tenues nubes 


pr” Barth & colorato halone cinctus, in eo ad dex- 


reſplendentes. Duravit ſpectaculum perle mihoram. 


Mai; 10. hor, 4. mane, diſt. Jovis a & ꝙ 9 5. u erat 


ad occaſum ; eſtque diſtantia computanda à centro. 


Die 11. eadem hora, à jam prætergreſſus & ꝙ ab ea 
diſtabat ad ortum boreum 1 10% ſcil. a centro. 


har. 5, diſtantia centrorum ” 

Die 10 hor, 4. diſt. 4 4 & o 10 10” 

Die 13. eadem hor. 19 50” fl. 
Jun. 23. Satelles 3. ſubiit Jovis Umbr. 2 29 0 
Julij 9. Sat. 108. in # Umbram 2 55 30 
4. Imm. Satell. x. in 1 Umbr. 11 * o Veſp. 


Carbone ad Iſaacum de Sequeyra Samuda, 


teram & lævam duos parhelios efformabat multùm 


— 
_ . 

* 
—— 
—— 


—— * ——— — — ——— — —— — — > — 
2 my — — — — — — — — — — by * 
9 — —Ał᷑— — — . a - — — 
— _ — — - — 
— — 8 —— — —_ —— — — 
— 1 1 . - : 1 - 8 og — — 
1 P — ———ͤ— 1 PST 
Y 2 


2 e © Aug. 


1 
' 

f * 
1 
1 
1 
3 
1 

. 

41 
ti 

td 4 
'# 
1 
. 

F 
1 
15 

{ii 
1 

wy 

* 
1 

1. 
* 
7 

» ba 
„ 12 

''S 2 

i P 

1 
1 . 
5; Wo 
J of 
4 *% 
f » #1] 

"x . 

' +: 

* T 
4K-- 

: 4 

* 
= 
4 

et + 4 
3 * 

' 1. . 
1 

4 
1 * 
1 

7 

444% 
14 
T: 

A 
>? : 

& 4-1 

3, . 

1 

. a. - 

1. 
138 

3+ * 

is 4 + © 

„ 

165. 

i : 
i; * 

164. 

j' 
. is 
* 
45 

Wa 
14 7 

4 

19% 

. 
17 
$4 

LI. 

4% 17% 
FIN 

9 

71 $2 

" I 

% 

Ws 

4 1 

7% 

' * 
* 705 
0 
SY 
he. 
#*% 

d _ 
N 
N Tis 
999 
5 A 
46; 
FF 0 N 

1 

: 43 . 

Ir 
1.5 
71 
1447 
15 1 

* 


ts 064;) 

4 31. Satell. 1 & 28.3 in H. « 
proxima pens in unum coaleſce- | 
bant. Non potuit diſcernt quiſ- 
nam prior 2. ſubin umbram ſub- 

ingreſſus ſit, Ille duorum Satel“ 

litum in unum coaleſcentium pe- 
nttus diſparuit - >. 
Sept. 19. Emerſ. Sat. 1. ex # Umbra 6 T1 30 Velo 


11 45 0 


000 2. Emerſ. Sat. 1. ex u Umbra 10 45 Velp, 
Oct. ro. Idem Satell. x. emerſit 12 42 Man. 
Oct. 11. Ejuſdem Emerſio - 7 5 Veep 


Oct. 15. Satell. 3% — a tergo 
0  - = 


Dein diſparuit i in Umdr. % * 


6 46 
>T.4 - | 
Tandem ex eadem Umbra emerſit 10 20 
Oct. 19. Satellitis 1. Emerſio - 9 Velp. 
Oct. 20. 5 Satel. zus. emerſit ex x Umbr. 9 6 Veſp. 
Oct. 25. Emerſ. 1. Sat. ex % Umbr. 116 Veſp. 
Oct. 27 1 2. Satell. ex Umbr. 2 11 45 30 Veſp. 
Nov. 3. Emerſ. x. Satell. 7 27 40 Veſp. 
Nov. 19. Ejuſdem Sat. 1. emerſf. - 5 42 30Veſp. 


Nov. 20. Satell. 3%: cœpit emergere 
EX V Umbr. { — - 6 26 30 Veſp 


Veſp. 


 Eelipf s totalis Lune, die 22 08. ineunte 4 me- 
dia note, 


H. 2 „ 
80 Tnitium vere Umbrz 8  proxims 

3 - . a £ - - 9 ns, AP 
1 — 8 2 
$ | Arittarchum - *> - 0-55 30 
I 2 2 
S | Mare Humorumn - 3 3 0 


| Gaſſenduo 


80 ( 555) 
Cc TRL HE GOT IRE 


| Copernicum - s . 
Bullialdum * 3 


Proclum 1 


Lit. Occid. extremum Mar. Crif. 
Langrenium - 
Immerlio totalis propè Nod. Occid. 
Receptio 1. Lucis ad Nod. Orient. 
Emergit Grimaldi Margo Orient. 


E e e e 2 


Sinum Irid. & Morinum 3 


— :- - - - £ 
5 nr 5 
=, TL a 
Z | Aratum, toto Tych. obtetto. ” 
8 Manilium 4 . 
ä 
— 4 8. Dionyſium ob "+ * 3 
889 Plinium VVV . 
S Poſſidonium „ 
8. Catharinam N 


S8. Theophil & D ·—- © - © 
|| Paludem ſomni 85 e 


3 & lt. or. . Cri 


| * Ejuſdem Margo Occident. e 


- Galilzus — . 7 
E Ariſtarchus 5 
5 Keplerus Nͤfa A 
Þ | | Litus Orient. Maris Humorum 
5 | Gaſſendus —- EE” 

S | Plato 8 _ 
= | Timocharis A 5 5 

Tycho e 5 
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Sinus eftuum. _— 
| Manilius 8 — 
x 'Menelaus ; - 0 
Poſſidonius, & Endymion „„ 
r - © 10 30 
: Cenforinuas = +. 0 WW 
Zo Palus ſomni .. 6 0" 30 
2 | Litus Or. Maris —_ + 19 © 
_=# | Litus Occid. extreſtum 0 22 0 
Langrenius % .: 6 WW SS In 
inis Eclipfis circa - - 0 26 o 


Nodum Occid. = 0 © 

correctum per Gi Palilicii 

& aliquot Stellaram Orionis. Diameter Lunz appa- 
rens immediate ante, & poſt — dimenſa 32 30. 

” proximè. 


V. Obſervationes alie. ſelefliores Ingolſtadii habite 
Anno 1726. a Parribus Soc. Jein. Ex eadem 


* ſtola. 


8 
AN. 6. Satelles 1 emerſit Teleſc. 0-4 ” 
J ſephi Campani ped. 14. To — » * 
Jan. 19. Mars per vapores tralucens ſta-? 4 .., 
PO, good os on lucidum 2 6 52 8 
; Jam erat penitùs immerſus 11 
Centrum Martis . e C limbo ; _ ; 
obſcuro = - & 70 
Tory Mars extra Lunam - 3 


Tranſitus 


— 


x 557 ) 5 

Tranſſtus Martis fuit in linea ex centro Grimaldi per 

extremitatem boream Langreni du&a. Inde, habita 
ratione librationis Lunaris, collecta centrorum 4iſtantia 

minima, 2 30", Marte- auſtraliore. Semidiameter 
Lunz apparens hora 9 erat 16 55“. Obſervatio facta 


Teleſcopiis Io, ac 12 pedum. "> 
HF. ED 2.8 


I5 4 20 


Jun. 9. Immerſ. Intimi; Y Teleleop2 
23 ped. - ee Dt 
Jul. 17. Immerſio ejuſdem ; dub. 13 24 45 


* wh — ah in 4 TY * 8 
Aug. 1. Evanuit & ex oculis i in « . 
limbum obſcurum - 8 * 


Emerſio 1* ad — + 6 2 g3 
CTentro ſuo limbum « lucidom 
tunc hæc macula occupabat 


Egmerſio totalis & factà obſerva-) 
tione Teleſcopiis ys 14, & 
16 ped. — 

Diameter C apParens bor. 75 * 
A 2 if Intimi. Teleſe 

Aug. 2. Immerſ. Intimi. 1 
1 14. Immerſ. 2. eodem Telek. 3 3 = 
Aug. 25. Immerſ. Intimi. Tel. 23 _ 11 56 19 | 
Aug. 2 Incipit emergere ex * T0, 
Ombr. Satelles zus. 0 43 17 
Sept. 1. Imm. at Teleſc. 23. 13 51 52 
Sept 2. Totalis Immerſ. Satell. or 1 


in Umbram . 13 1532 
Eodem die 12 Emerſ. E 4 5 
Umbr. Tel 1e . 15 45 9 
Sept. 9. Immerſ. 2. Tele. 4 * 940. FR 


Eodem 


3 558 * 
3 H. In 


ws die "oY Intimi. Teleſe. 23. 15 50 30 
Eodem die Immerſ. plena Satellis. r 
zü. in 1 Umbr. 3 '$ 17 20 30 circ, 
"4 Sept. 10. Immerſ. Intimi. — 7 10 19 © 
Hæ duæ Eclipſes obſervatæ Bitur- 
gi — Collegii Ingolſta- ö 
dienſis; quam alias definivi in Þ 
ortum vergere 1! 400 ab In- 
golſt. Meridiano. - 1 ” 
Sept. 10. Immerſio Intimi. Teleſc. 14. 10 17 10 
Sept. 26. Immerſ. * eod. Teleſe. 39 20 


pig 


Klas Solis ade obſervata die 25 8 etembris 


T loco * excepta per helio- | H. * 
ſcopium Solis imago Czptz __ Fe. 
1nitium præbet circa 46" a Nadir _ 7 7 
am. = - 
In ſpecula aſtroptica x00 circiter raſſibus a, 
a loco priori diſtante, Teleſcop. 12, & & 5 


16 ped. detegitur Sol jam obſcuratus- 


z_ Unius digiti — - -\ 
3 centrum maculæ solis limbo 5 23 30 
DNS ³ AA --- *» 
Centrum maculz inſigns 5 24 40 
Centrum maculæ ZE: | 5 26 36 N 
2 Digiti obſcurati, a Nadir. in "mi 39%? 5 30 46 
Z Digiti OT. . 5 1 - 35s 5 3712 
6 ham . oa  £ 08» 
Solem 4 Digit. cum dimidio circ. de- 5 49 
ficientem nubes ſurripuere 9 
Phaſes 


Lo 
Phaſes Micrometro*dimenſe. 


. H. 1 1 
"I gr RE” - $5 22 30 
2 w "= „ ” wp = 30 50 


. 255 | 
” Þ I: 


Solis Semidiameter ſæpius micrometro dimenſa exaQe' 


implebat 16! of. 


In diſco Solari maculz a quatuor notatis in immerſione, 
diverſæ plures apparuere; Sed ez exiliores, quam 
ut immerſio illarum quoque per vapores Phœbum ob. 


ſcurantes diſcerni poſlet. 


aguliers, L. L. a and RS. . contriv'd by the 
Rev. Mr. Stephen Hales, F. R S. and Himſelf. 


r Here have been ſeveral Machines contriv'd for 
meaſuring the different Depths of the Sea, eſpe- 
cially ſuch as could not be determined by the Lead and 
Line; but as thoſe Machines conſiſted of two Bodies 
(the one ſpecifically lighter, and the other ſpecifically 
heavier than Water) fo joined together, that as ſoon 


as the heavy one came to the Bottom, the lighter ſhould 
get looſe from it, and emerge; and the Depth was to 
de eſtimated by the Time of the Fall of the compound 
JJ i . ys 


3 - = 1 . 37 54 
I :-- + 30 


VI. An Account of a Machine for meaſuring any 
Depth in the Sea, with great Expedition and cer- 
tainty ; ſhewn to the Royal Society, by J. T. Deſ- 


* 


— tt. 
— WT — 


” 
: = p—_— - — CCS CS ERS ERESS 
x2 mw” Ae, _ © I 2 — Py * _ af * | 
" 0 #4 * 
=Y w : = — * — — * — — — — —— — 4 - 4 
a 7 ate > oe 7 — — — — — - - - - - - 5 — + 
> — TE _ <_ C " - — — - — — - - — — — — - 2 — - 4 A _—_ — — - - — C — 
3 7 - — ye 5 — Wi. --1 PIE * = 4 ew =o — — — - — — . - _ 
<* * _ - po - = 
— ” "8" —— - — — — - 5 * = <A "m- _— — 8 — - — — — . — 
D 8 N — * * — — — — — 1 Y 8 — 
N — as 1 a 6 O 2 — - — I" % — — —— K — — — 
9 K * h pa * * r 4 — — - 4 * — de - —— — d a 4 8 1 — * 
2 * + 4 = 2 N 4 . 4 ' 
s AA" : 9 ; Se. * * = * o 
- . = A — 8 
< * —— 8 5 — gt FAY <4 34 — has” — - - * . . * — N 
, 5 . 2 „ 923 * = Y . " — Sw , - 7 
8 WW: of | __ . —_— mw 2 alt 3 * 4 — — Wu * 55 — at tf * 0. <> - = ä FR 4 — * 
1 
* - 
2 - . . a 
« 4 « 7 
C ws a0 — — — _ — — — — c——_ — 8 
— — 
— 


2 - - _ = - by _ P — 
—— — — — ——_— — — 2 ” 
= +S — — 


= 
— —— 
- — — 


— — 
— — — — Hm — —— — - —- -_ 
— - - — —— —ͤ—ä———U—ꝓ — — — 
— — — — — — — 1 
- = 
LY 


p . — _ - 8 
n > _ — N * — "S ow 
RN Tar, 
3 E . 
Y TW. * 2 d þ 


105 
4 


— CRTC 
N . 
S 


Tn 

Body from the Top to the Bottom of the Water, to. 
gether with the Tine of the Emerſion of the lighter 
Body, reckoned from the diſappearing of the Machine, 
till the emergent Body was ſeen again, no certain 
Conſequence could be drawn from ſo precarious and 
* an Experiment. „„ 
For even in ſtill Water, and in the ſame Place, the 
Time will hardly be the ſame in two Experiments: 
Much leſs will this Machine anſwer in the Sea, on 

Account of Waves and Currents, and many other 
Hindrances. 1 5 
But as the Preſſure of Fluids in all Directions is al. 
ways the ſame at the ſame Depth, a Gage which ex. 
actly diſcovers what the Preſſure is at the Bottom of 
the Sea, will ſhew what is the true Depth of the Sea 
in that Place, whether the Time of the Deſcent of the 
Machine be but a Minute or two, or twenty Times as 

TP 1 he Reverend Mr. Hales, in his Vegetable Staticks, 
deſcribes his Gage for eſtimating the Preſſures made 
in opake Veſſels; where Honey being poured over 
the Surface of Mercury in an open Veſſel, riſes upon 
the Surface of the Mercury as it is preſſed up into a 
Tube whoſe lower Orifice is immerſed into the Honey 
and Mercury, and whoſe Top is hermetically ſealed. 
Now as, by the Preſſure, the Air in the Tube is con- 
denſed, and the Mercury riſes, ſo the Mercury comes 
down again when the Preſſure is taken off, and would 
leave no Mark of the Height to which it had riſen; 
but the Honey (or Treacle, which does better) which 
is upon the Mercury, ſticking to the Inſide of the Tube, 
leaves a Mark, which ſhews the Height to which the 
Mercury had riſen, and conſequently makes appear what 
> was thee greateſt Preſſure. My 
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- (46). 
My Contrivance therefore is a Machine which will 
carry down Mr. Hates's Gage to the Bottom of the Sea, 
and immediately bring it up again. See the Figure. 

AB, is the Gage Bottle. 8 5 
Ff, the- Gage Tube cemented to the Braſs Cap of the 
Bottle at G, with its open End f immers'd in the Mer- 

cury C, which by the Preſſure of 32 Foot of Water 

is carried up to d with a little Treacle or Honey d up- 
on ir, rais'd up from D, a ſmall Thickneſs of Treacke 
pour'd on upon the Mercury, Þ 5 
When the Preſſure of Water is from a Depth of 
64 Foot, the Mercury and Treacle riſe up to E, 2 of the 
Height of the Tube; and fo higher proportionably to 


N. B. A Scale may be mar d on the Tube with a 


EK, is a Weight hanging by its Shank L in a Socket 
m, fix d to the Ring MB cemented at the Bottom of 
the Bottle. When the Hole L of the Shank is ſhov'd 
up to m, the Catch / of the Spring S holds it from 
falling out of the Socket, whilſt the Machine is de- 
 ſcendfhg, But as ſoon as K touches the Ground at the 
Bottom of the Sea, the Hole L rifing, the Catch flies 
back and lets go the Weight, as it is ſeen in the Figure. 
Then the empty Glaſs Ball I (which at Sea may be a 
 Hog's Bladder) riſes up to the Surface of the Water with 
the Machine, in which obſerving how high the Infide 
of the Tube is daub'd, the Preſſure, and conſequently 
the Depth of the Sea is known. 5 
HG, is a Braſs Tube to guard the Top of the Gage 
Tube. | 2 8 4p 
There are Holes at F, G and E, to admit the Water 
to paſs freely every where. — — 
ret To 


"IF 


„ 
Jo confirm the Uſe of this Sea-Gage, ſhewn before 
to the Society, I made another Experiment in the fol. 
lowing Manner. Having pour'd ſome Quick-filver in- 
to the Bottle of the Gage, I pour'd on upon it Treacle 
to the Depth of half an Inch, then ſcrew'd on the 
| Braſs Cap of the Bottle to which the Glaſs Gage- Tube 
was cemented ; by which Means the open End of the 
Tube was brought under the Surface of the Mercury, 
the ſealed End being upwards. The Machine, thus fit- 
ted, was immers'd in a cylindrick Veſſel of Water, which 
with a Plate at Top was preſs'd between two Pillars, in 
ſuch Manner that Air might be condens'd over the Wa- 
ter without eſcaping. Then having forc'd in fo much 
Air with a Syringe, as to lay on a Preſſure equal to 
what would be in a Depth. of 40 Foot of Water, I 
open'd the Cock of the upper Plate, let out the Air, 
and, upon taking out the Machine, it appear'd how high 
the Quick-filver had riſen in the Gage-Tube, by the 
greaſy Mark which the Treacle left within. 


VI. Extract of Tro uncommon Caſes of Tumours 
of the Abdomen, from a Latin Traft publiſh'd 
at Strasburgh, Anno 1728, and entituled, 
Joannis Boecleri, M. D. &c. ad Exteros Me- 
dicos Epiſtola; by W. Rutty, M. D. R. &. 


Secr. 


HE firſt is concerning a Woman, an Inliabitant 
1 of Sz:rasburgh, of Thirty-two Years of Age, 
whoſe Belly, after an immature and haſty Labour, 
grew gradually for Ten Years together. 3 

whole 
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whole Time of Geſtation, ſhe eomplain'd of ſcarcely 


any other Symptom than the Weight and Heavineſs of 
her Belly; only now and then of a tenſe Pain and a 
Difficulty in Reſpiration: She ſaid nevertheleſs, that 


ceived. The Menſtrua were regular as to Time; 


cachectick. Her Countenance was cadaverous; her 


oedematous, and the Belly much more turgid and pro- 
minent than before; ſo that at length ſhe breathed with 
the utmoſt Difficulty, and upon taking any Nouriſh- 
ment, complained of a great Straitneſs in her Cheſt. 


viding the Uterus, a plentiful Quantity of a bloody 


Liquor iſſued from it, together with ſeventy-two Molæ 


of different Figures and Solidity, and chiefly of a 


black Colour. One only, the 76th, was fix'd to the. 


to its internal Orifice. Theſe ſolid Subſtances weighed 
64 Ounces; as the Liquor alſo filled x5 antient Alſace 
Meaſures, ſo that taken together, the Whole weighed 
80 Pounds Apothecaries Weight. The Skin of the 


lower Part of the right Side of the Uterus, contiguous 


Abdomen was very thin, and almoſt tranſparent ; the 


| Navel perfectly obliterated; the Fat almoſt _ 
conſumed ; the Muſcles pale, flaccid, and very thin al- 


ſo; and the Peritonæum in ſome Places fo ſtrongly at- 


tach'd to the Uterus, that it could not, without the 
utmoſt Difficulty, be torn from it. The Body of the 


Ffff 2 2 Drerus, 


Flatuſes would ſometimes be diſcharged from the Pa- 
denda, and the more they were ſo, the leſs Uneaſineſs 
_ the 
but as to Quantity ſhe did not explain her ſelf : But in 
the latter Months, towards her Death, ſhe grew plainly 


Breaſt and upper Limbs perfectly emaciated ; her Feet 


Upon opening the Abdomen, two Days after her Death, 
ſome Water flow'd out, of a wheyiſn Colour, tho' in 
what Quantity was not taken Notice of; but upon di- 


(564) 
Dterut, which is naturally thick, was extenuated to 
the fame Degree of Rarity and Tranſparency with that 
of the Cutis of the Abdomes, and of a ſurpriſing Ca. 
pacity. The Liver appear'd'pale, and fo'flaccid that 
it might be eaſily rubb'd to Pieces. The Height of the 
Belly from the Vertebræ of the Loins to the Navel 
meaſured 15 Foot; its Length from the Cartilago enff- 
— 1 formis to the Pudenda, 2 Feet; and its Circumfe- 
= rence at the Waiſt, 4 Feeet 2: Inches, tho* the Woman 
Ai! . was naturally of a ſmall Size and Stature. 
The Second is of a Maid-fervant in the ſame City, 
m_ of twenty-three Years of Age, whoſe Belly, from a 
= Suppreflion of the Menſtrua, grew flowly for three 
«11 ears, without any other notable Diſorder; till upon 
an accidental Fall, it encreafed ſo much in fix Days, 
3 Zs to obliterate the Navel ; and not being capable of a 
= farther Diſtenſion, Part of the Matter which cauſed the 
'\ i 
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on Tumefaction, flowed down to the Legs and ſwelled 
—_ them likewiſe ; which brought on a Difficulty of 
_ Breathing, a fmall, frequent, and uneaſy Pulſe, with a 


total Loſs of Appetite, But what was more remark- | 
able, the Syſtolè and Diaſtols of the Heart were plain- 
ly felt under the left Clavicle, the Heart being, upon 
Diſſection, found thruſt up to that Part of the Thorax. | 
The 14th Day from the Fall, a Diarrbæa came on, 
which kilbd her in a few Days. Upon making a ſmall 
Incifion in the right Fypochondrium, there guſhed out WM 
from the Cavity a Liquor, in Colour, Confiſtence, and 
Froth reſembling well boiled Beer; which upon en- 
8 __ larging the Inciſion, was followed by a fœtid purulent 
8 Muyatter, with entire Portions: of the putrified Caul; 
1 which Matter filled 56 Stracburgh Pints. Upon this 
the Belly ſubſided; but a large ſolid Subſtance ſtill 15 
. ON maine 
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mained under. the containing Parts of the Abdomen. 
Opening therefore the whole Cavity, there was found 
under the left Groin a confiderable Tumour, nouriſhed 
by its proper V eſſels, and every where fixed to the cit- 
cumjacent Membranes; which being freed from, it 
weighed 6 Pounds common Weight. This Tumour 

proved a Congeries of incyſtated Abceſſes (wrapt up in 

one common Covering) of different Sizes; the largeſt 
as big as a Man's two Fiſts, the ſmalleſt the Size of an 

Egg; and each of a different Sort of Subſtance : Be- 

ies which was a great Number of Hydatides. The 

Peritonæum was as thick as the Cutis; the Caul al- 

' moſt entirely deſtroyed ; the Stomach natural, but per- 

fectly empty; the Guts livid, very much thickened and 
vaſtly inflated, and moreover connected preternaturally 
to each other by peculiar Membranes.. The Liver 
ſtrongly adhered to the right Hypochondrium, and its 
Coat parted from its Parenchyme almoſt ſpontaneoufly. 

The left Kidney very near equaFd the Spleen in Bulk 

and the Pancreas was as hard as a Cartilage ; but 

the Ureries and Bladder were found in flatu an. 

The Cavity of the Thorax was much finaller than 

uſual, from the Contents of the Abdomen prefling up 

the Diaphragm into it; in which Cavity alſo was 

found the ſame Sort of bloody putrid Liquor, as like- 
wiſe in the Pericardium. The right Ventricle of the 

Heart was preternaturally foft and flaccid, and being 
opened, was lined with Hydatides. The upper Parts 
of the Body were emaciated; the lower much tume- 

fied by the Water contained within them, =» 

The Author, after this, cites three other Caſes of 

_ extraordinary preternatural Tumours of the Abdomen, 
communicated to him by Dr. Valentine Scheide, the 

preſent 


preſent chief Phyſician of Strecburgh, all which oc: 
corded in the Regiſter of that Untverfity. Theſe like. 
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curr'd in his own Practice; as the foregoing are re. 


wiſe are very remarkable: But as they are not altoge- 


ther ſo uncommon, a particular Account need not be 


given of them. 
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VIII. 4. Account of the Culture and Management 

of Saffron in England, by James Douglaſs, 
M. D. Med. Regin. Extr. & S. R. Ss 

As Saffron grows at preſent moſt plentifully in Cum- 
bridge. ſbire, and has grown formerly in ſeveral 


other Counties of England, the Method of Culture 
does not, I believe, vary much in any of them, and 
therefore I have judged it ſufficient to ſet down here 


the Obſervations which I employed. proper Perſons, in 


different Seaſons, to make in the Years 1723, 24, 25, 


and 28, up and down all that large Tra& of Ground 


that lies between Saffron- Malden and Cambridge, in 
a Circle of about ten Miles Diameter. In that Coun- 
try Saffron has been longeſt cultivated, and therefore 


it may reaſonably be expected that the Inhabitants there- 
of are more throughly acquainted with it than they are 


a ——.. dee 
[ ſhall begin with the Choice and Preparation of the 


Ground. The greateſt Part of the Tract already men- 


tion d is an open level Country with few Incloſures ; 
and the Cuſtom there is, as in moſt other Places, to crop 


two Years, and let the Land lie fallow the third. Saf- 


fron 


= . 5 
fron is always planted upon fallow Ground, and all 
other Things being alike, they prefer that which has 
born Barley the Year before. | 
The Saffron-grounds are ſeldom above three Acres, 
or leſs than one, and in chooſing them, the principal 
Thing they have Regard to 1s, that they be well ex- 
poſed, the Soil not poor, nor a very ſtiff Clay, but a 
temperate dry Mold, ſuch as commonly lies upon 
Chalk, and 1s of a hazel Colour; though if every 
Thing elſe anſwers, the Colour of the Mold is pretty 
much neglefted. 2 5 
The Ground being made choice of, about Lady-day, 
or the Beginning of April, it muſt be carefully * 
ed, the Furrows being drawn much cloſer together and 
deeper, if the Soil will allow it, than is done for any 
Kind of Corn, and accordingly the Charge is greater. 
About five Weeks after, or during any Time in the 
Month of May, they lay between twenty and thirty 
Loads of Dung upon each Acre, and having ſpread 
it with great Care, they plough it in as before. The 
ſhorteſt rotten Dung is the beſt; and the Farmers who 
have the Conveniencies of making it, ſpare no Pains to 
' make it good, being ſure of a proportionable Price for 
it. About Midſummer, they plough a third Time, 
and between every ſixteen Foot and an half, or Pole 
in Breadth, they leave a broad Furrow or Trench, 
which ſerves both for a Boundary to the ſeveral Parcels, . 
(hen there are ſeveral Proprietors to one Encloſure) 
and to throw the Weeds in at the proper Seaſon. 
To this Head likewiſe belongs the Fencing of the 
Grounds, becauſe moſt commonly, though not always, 
that is done before they plant. The Fences conſiſt of 
what they call dead Hedges, or Hurdles to keep out pot 
: only 


2 


2 Spit. ſbovel. 
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only Cattle of all Sorts, but eſpecially Hares, which 


Winter. 
About the Weather we need only obferve, that the 
hotteſt Summers are certainly the beſt, and if there. 


with there be gentle Showers from time to time, they 
can hardly miſs of a plentiful rich Crop, if the extream 


Cold, Snow, or Rain of the foregoing Winter have not 
- prejudiced the Heads. b 
The next general Part of the Culture of Saffron, 


* 


is planting or ſetting the Roots; the only Inſtrument 


uſed for which, is a narrow Spade, commonly termed 


The Time of Planting is commonly in the Month of 
Fahy, à little ſooner or later, according as the Weather 


anſwers. The Method is this. One Man with his 
Spit-ſhovel raiſes between three and four Inches of 
Earth, and throws it before him about fix, Or more 
Inches ; two Perfons, generally Women, following him | 
with Heads, place them in the fartheſt Edge of the | 
French he makes at three Inches diſtance from one ano- 
ther, or thereabouts. As ſoon as the Digger or Spit- 
ter has gone once the Breadth of the Ridge, he begins 


again at the other Side, and digging as before, covers 


the Roots laſt ſet, and makes the fame Room for the 
Setters to place a new. Row, at the ſame Diſtance from 
the firſt, that they are from one another. Thus they 
go on till a whole Ridge, containing commonly one Rod, 
Is planted, and the only Nicety in digging is to leave 
ſome Part of the firft Stratum of Earth untouched to 
lie under the Roots; and in ſetting, to place the Roots 
directly upon their Bottoms. What Sort of Roots are 


to be preferred, thall be ſhown under the fourth Head; 
but 


would otherwiſe feed on the Saffron Leaves during the 
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but it muſt be obſerved in this Place, that formerly 
when Roots were very dear, they did not plant. them 
ſo thick as they do now; and that they have always 
ſome Regard to the Size of the Roots, placing the larg- 
eſt at a greater Diſtance than the ſmall ones. 

The Quantity of Roots planted in an Acre is gene- 
rally about fixteen Quarters, or 128 Buſhels, which 
according to the Diſtances left between them, as before 
aligned, and ſuppoſing them all to be an Inch in Dia- 
meter one with another, ought to amount to 392040 in 
Number, SEL IT OY 
From the Time that the Roots are planted, till about 
the Beginning of September, or ſometunes later, there 
is no more Labour about them; but as they then begin 
to ſpire, and are ready to ſhew themſelves above Ground, 
which is known by digging a few out of the Earth, the 
Ground muſt be carefully pared with a ſharp Hough, 
and the Weeds, G. raked into the Furrows, becauſe 
otherwiſe they would hinder the Growth of the 
Plants. 15 5 8 
In ſome Time after appear the Saffron Flowers, and 
this leads us to the third Branch of our preſent Method. 
The Flowers are gathered as well before, as after they 
are full blown, and the moſt proper Time for this, 1s 
early in the Morning. The Owners of the Saffron 
get together a ſufficient Number of Hands, who place 
themſelves in different Parts of the Field, pull off the 
whole Flowers, and throw them Handful by Handful 
into a Basket; and ſo continue till all the Flowers are 
gathered, which happens commonly about ten or eleven 
o Clock. - -* 5 — — 
Having then carried home all they have got, they 
immediately ſpread them upon a large Table, and plac- 
ing themſelves round it, they fall to picking out the 
Filamenta Styli, or Chives, and together with them, a 


Ggg pretty 


T7 
pretty long Portion of the Stylus itfelf, or String to 
which they are joined. The reſt of the Flowers they 
throw away as uſeleſs. The next Morning they return | 
into the Field again, whether it he wet or dry Weather, 
and ſo on daily, even on Sundays, till the whole Crop be 
gathered. A ee, Oy 1 
The Chives being all picked out of the Flowers, the 
next Labour about them is to dry them on the Kiln. The 
Kiln is built upon a thick Plank (that it may be move- 
able from Place to Place) ſupported by four ſhort Legs. 
The Outſide confifts of eight Pieces of Wood, about 
three Inches thick, joined in Form of a quadrangular 
Frame, about twelve Inches ſquare at Bottom on the 
Inſide, and twenty-two Inches at Top, which is like. WM * 
wiſe equal to the perpendicular Height of it. On 
the Foreſide is left a Hole about eight Inches ſquare, 
and four Inches above the Plank, through which the 
Fire is put in. Over all the reſt, Laths are laid pretty 
| cloſe to one another, and nailed to the Frame already 
mentioned, and then are plaiſtered over on both Sides, 
as is alſo the Plank at Bottom very thick, to ſerve for 
a Hearth. Over the Mouth, or wideſt Part, goes a 
HAair- Cloth fixed to two Sides of the Kiln, and likewiſe 
to two Rollers, or moveable Pieces of Wood, which are 
turned by Wedges or Screws, in order to ſtretch the 
Cloth. Inſtead of the Hair-Cloth many People now 
uſe a Net-work of Iron-wire, with which it is ob- 
ſerved, that the Saffron dries ſooner, and with a leſs 
Quantity of Fewel ; but the Difficulty of preſerving 
the Saffron from burning, makes the Hair-Cloth be 
preferred by the niceſt Judges in drying. 
The Kiln is placed in a light part of the Houſe, 
and they begin by lay ing five or fs Sheets of white 
Paper on the Hair-cloth, upon which they ſpread the | 
wet Saffron, between two. and three Inches Mo | 
s | 
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This they cover with other Sheets of Paper, and over 


theſe lay a coarſe Blanket five or fix times doubled, or 


inſtead thereof, a Canyas Pillow fill'd with Straw, and 
after the Fire has been lighted for ſome time, the whole 


At firſt they give it a pretty ſtrong Heat, to make 
the Chives ſwear, as their Expreſſion is; and in this, if 


they do not ule a great deal of Care, they are in danger 


of ſcorching, and ſo of ſpoiling all that is on the Kiln. 
When it has been thus dry'd for about an Hour, 


they take off the Board, Blanket, and upper Papers, 
and take the Saffron off from that that lies next it, 


raiſing at the ſame time the Edges of the Cake with 
a Knife. Then laying on the Papers again, they ſlide 
in another Board between the Hair- Cloth and under- 


afterwards covering them as above. 


This ſame Heat is continued for an Hour longer; 
then they look to the Cake again, free it from the Pa- 
pers and turn it; then they cover it, and lay on the 
Weight as before. If nothing happens amiſs, during 


theſe firſt two Hours, they reckon the Danger to be 


over; for they have nothing more to do, but to keep 


a gentle Fire, and turn their Cake every half Hour, 
till it be thoroughly dry; for doing which as it ought, 
there are required full tWenty- four Hours. 


tle ſmall Beer, to make it ſweat as it ought; and they 


begin now to think, that uſing two linnen Cloths next 


the Cake, inſtead of the two innermoſt Papers, may 


be of ſome Advantage in dry ing; but this Practice is 


followed as yet but by few. 
Their Fire may be made of any kind of Fewel; 
8 63332 but 


is cover d with a Board, having a large Weight upon it. 


Papers, and turn both Papers and Saffron upſide down, 


In drying the large plump Chives they uſe nothing; 
but towards the latter End of the Crop, when theſe 
come to be ſmaller, they ſprinkle the Cake with a lit- 
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of wet Chives are got from one Rood ; ſometime: 
not above one or two, and ſometimes not enough cs 
make it worth while to gather and dry it. But this 

is always to be obſerved, that about five Pounds of | 
wet Saffron go to make one Pound of dry, for the firſt I 
three Weeks of the Crop, and fix Pounds during the 
laſt Week; and now the Heads are planted very 
thick, two Pounds of dry'd Saffron may, at a Medi. 
um, be allow'd to an Acre for a firſt Crop, and four 
and twenty Pounds fo t he two remaining, the third 
being conſiderably larger than the ſecond. | 


duce is very uncertain. Sometimes five or fix erin 
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but that which ſmoaks the leaſt is beſt and Charcoal for | 


that Reaſon is preferred to any other. 
What Quantity of Saffron a firſt Crop will pro- 


In order to obtain theſe, there is only a Repeti- 


tion to be made every Year of the Labour of hough- 
ing, gathering, picking and drying in the ſame man- 
ner as before ſet down, without the Addition of any 
thing new; except that they let Cattle into the Fields, 
after the Leaves are decay'd, to feed upon the Weeds; 
or perhaps mow them for the ſame Uſe. 8 


About the Midſummer after the third Crop is gather- 
ed, the Roots muſt all be taken up and tranſplanted: 


The Management requiſite for which 1s the fourth Thing 
to be treated of. To take up the Saffron Heads, or break up 
the Ground, as their Term is, they ſometimes plough it, 
ſometimes uſe a forked Kind of Hough called a Pattock, 


and then the Ground is harrowed once or twice over; du- 


ring all which Time of plough ing, or digging and har- 
rowing, fifteen or more People will find Work enough 


to follow and gather the Heads as they are turned up. 


They are next to be carried to the Houſe in Sacks, 


and there to be clean'd or raſed. This Labour con- 
fiſts in clearing the Roots thoroughly from 2 
: roin 
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from the Remains of old Roots, old Involucra, and Ex- 
creſcencies; and thus they become fit to be planted in 
new Ground immediately, or to be kept for ſome Time 


without Danger of ſpoiling. 
The Qu antity of Roots taken up,inProporti jon to thoſe 


that were planted, is uncertain ; but at a Medium it 


3 may be ſaid, that allowing for all the Accidents that hap» 


pen to them in the Ground, and in breaking up, from each 
Acre may be had twenty-four Quartersof clean Roots,all 
fit to be re-planted, The Owners are ſure to chooſe for 


their own Uſe the largeſt, plumpeſt, and fatteſt Roots, but 
above all, they reje& the longiſh pointed ones, which 
they call Spickets or Jpzckards , for very ſmall round 
or flat Roots are ſometimes obſerved to flower. 


I.hhis is the whole Culture of Saffron in the Country 
above-mentioned ; ; and we have only now to conſider 
the Charges and Profits which may be ſuppoſed, one 
Year with another, to attend this Branch of Agriculture; 
and of theſe 1 have drawn up the following Computa- 
tion for one Acre of Ground, according | to the Price 


of Labour in this County. * «> 
Rent for three Years «©  « a 
Ploughing three Times ö 8 
Dunging - 8 „ +  m 
Hedging Oo . . 46 
Spitting and ſetting the Heads = 3 
| Weeding, or paring the Ground 1 4 
Gathering and picking the Flowers 6 10 
Drying the Flowers 3 
Inſtruments of Labour for three Years 1 


with the Kiln, about 
Ploughing the Ground once and 2 


harrowing twice 2 
Gathering the Saffron Heads 6 
2 


Raſing the Heads - — IS 


Total Charge 23 12 0 
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his Calculation is made upon the Suppofition, that 


- 
* 


fron, he not only may reaſonably expect to clear about = 
five Pounds yearly per Acre, but alſo to maintain him- WW 
ſelf and Family for ſome Part of each Lear; and it is i 
upon this Suppoſition only, that the Refult of other 
Computations which have been made of the Profits of 
Saffron, can be faid to have any tolerable Degree of 
Exactneſs; but the Colculnions 
doubtedly very unaccurate. 


been pretty much the Caſe for ſeveral Years paſt. 


Saffi on in three Yeats, which J Rated only as a mean 


will in three Years amount to fifteen Pounds thirteen 
Shilling, or to about five Pounds four Shillings yearly, 


hired for ready Money; but as the Planter and his Fa- 
mily de a conſiderable Part of the Werk themſelves, 


buying, or Profits in ſelling the Saffron Heads, becauſe 
in any large Tra& of Ground theſe muſt at length al- 


. 


n 


an Acre of Ground yields twenty ſix Pounds of neat 


Quantity between the greateſt and the leaſt; and there- 
fore the Ptice of Saffron muſt be adjuſted accordingly, 
which I think cannot he dane better than by fixing it 
at thirty Shillings per Pound; ſince in very plentiful 
Years it is ſold for twenty, and is ſometimes worth be- 
tween three and four Pounds. At this Rate, twenty-ſix 
Pounds ef Saffron are worth thirty-nine Pounds, and 
the neat Profits of an Aere of Ground producing Saffron, 


This, I ſay, may be reckoned the neat Profit of an Acre 
Saffron, ſuppoſing that all the Labour were to be 


ſome of this Expence is ſaved: That is, by planting-Saf- I 


| themſelves are un- 


have ſaid nothing here concerning the Charge in 


ways ballance one another, while the Quantity of 
Ground planted yearly continues the ſame, which has 
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I. Remarks on the 
and of thoſe of Swi 
Account of the Riſe of ſome of the moſt conſide- 
rable Rivers of Europe. BD). 8 Scheuchzer, 
M. D. &c. 


IN a former Paper, I took Notice that Dicearchus 


great even for the abſolute Height of Mount Pelins, 1 
mean its Riſe above the Level of the Sea. Conform 
to the Determination of Dicearchas, I mentioned, that 
 Platarch fixes the Height of the higheſt Mountains, 


and the greateſt Depth of the Sea to 10 Stadia, and 
Cleomedes affirins, that they cannot exceed 16 Stadia. 
The celebrated Galileus de Galileit is one of the moſt 


: — among the modern Writers on this Head: For he 
Ys * thatthe higheſt Mountains donot rife above a 
ile, 


which make 5458 Paris Feet above the Level of the Sea, 


which we ſhall find by and by to agree pretty well 
Veſt Mountains in Frauce, and 

may conjecture to do fo with thoſe in Italy. Kepler 
went rather too far F when he aſſigned the Mountains 
of Rhetia (thought the higheſt in Swiſſerland) a 
Height of 26 Stab, or 10000 old Roman Veſpaſian 
Feet, which make 10916 Parzs Feet. The Opinions 


with ſome of the hig 


of ſome other antient and modern Geographers _ Ma- 


thematicians, will appear better by the Table annexed. 


* Nuntius Sidereus, p. 14. 


+ Aſtronom. Optic, p. 129, 13 


Epitom. Aſtronom. lib I. pag. 26. 


h 


135. & 
Hh h 


Hei eight of Mountains in general, 


rland in particular, with an 


found Mount Pelins in Theſſalia, to be 1250 Pa- 
por high, which make 6250 Roman, or 6822 Paris 
Feet, -a Height which we may well pronounce too 


or 8 Stadia, or 5000 old Roman Veſpaſian Feet, 


able 8 
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 dtrabo ( Lib. II. You was 


Pererius (Tib. XII. in Ge. be 


Leo Bapt. Albertus (Archite8s.. 


578) 0 


0 Table ſhewing the Height of fountains "according 
ſeveral lien ao mo ern Writers. | 


that the higheſt Mountain, call-/ 


> by him _— Sogdians, 180 
3 


ne ſin) determines the Na 
Mountains to 


32 20000 21832 


Lib. x. Cap. i.) to 22500 23661 
Ath. Kircher. (Ars magn. luc. = ol 
& umbr. P. II. Probl. 5c 


brings them to 


43 26875 29337] 


| 40000 | 4366, ? 


$6000 $7324 


2. Art. i. | "xi 
 Gilbertus de magnete. L. V. C. i 1 | 
Pliny (Lib. III. Cap. xiv.) ac-| | 
cording to the Explanation of | | T2 
Fortunius Licetus (de Lune p 400 [2.50000 7290c 
Lace Subobſeura, Lib. II. * . 
e FE 
Ricciolus, Geophr. (Lib. VI) is of i 
Opinion, in Purſuance of what 
he imagines to have demon- | | | 
ſtrated of the Mountains Ao 512 320000349312 
thos and Caucaſus, that poſſi:i ( f | 
bly there my be 'Mountains | | 
of * 0 * J | 


— 
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Heights muſt needs, upon firſt View, appear romantick 
and unnatural, let us conſider the Height of ſuch Moun- 
tains, as have been meaſured, either by Trigonometrical : 100 
or Barometrical Obſervations. ih 


In England, the Height of. Suoudon- hill, one of 
the higheſt Mountains in Wales, was meaſured Trigo- 
nometrically, by Mr. J. Caſwell of Oxford; and found 
to be of 1240 Yards, or 3720 Enghſh Feet, which 
make 3488 Paris Feet. At the Top of this Mountain, 
the Mercury ſubſided to 25!! 671 which being redu- 
ced to Paris Meaſure, make juſt 24''. Now in the 
Tables above, the Height of the Place where the Mer- 
cury ſubſides to 24/1, is, according to Mariotte, of 544 
Toiſes, two Foot, or 3266 Foot above the Level of the 
Sea, according to "Caſſini, 676 Toiſes, or 4056 Feet, 
and according to my Uncle's Calculation 5599 2, or 
3356/, ſo that Marztte comes 222 Feet ſhort of its 
Height, as it was determined Trigonometrically, 
Dr. Scheuchzer but 1327 but Caſini exceeds this 
Height by 568 Feet, which confirms again, as J have 

ſhewn in a former Paper, that the Mariottian Table is 

preferable to that of Caſſini, though pretended to have 

been corrected upon the former, and that that of Dr. 
 Scheuchzer is an Improvement upon both. According to 
the Obſervation made by Dr. Halley, May 26, 1697, the 
Mercury ſtood at the Top of, Suowden-hill, at 26” 
1” Engliſh, which, if reduced as above, would give 
the Height of the Mountain ſomething leſs. BER 
In France, when the Meridian Line, firſt begun in 
1669, was continued in 1703, the Heights of ſeveral 
Mountains, particularly in the South of France, were 
determined Trigonometrically by the Members of the 

1 — — SSR S Royal 
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* 
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Royal Academy of Sciences: And I find up and down 
in their — the — of the r 


* 


= EY, Height i in 
= = 1 LToiſes. Feet. 
Mont Clairet in Provence - 277 or 1662 
La Maſſane in Rouſſilion 397 — 2382 
The ſame according to another | 7 408 — 2448 


Obſervation ” 23 
Bugarach, a Mountain 1 mn — 8 648' — 3888 
guedoc 7 e 

VMuheountains in Auvergne. 

Le Puy de Domme, near Clermont $10 — 4860 
La Courlande  < 338 — 5028 
Z La Cofle 3 1 — $051 — 5106 
Le Pu de Violent 8333 — 5118 

; Te Cantel „ wy — _- — 5904 
Le Mont d or - 1030 — 6180 
In the County of Avignon, | 
Le Mont vento r 1036 — 6216 

Pyrenean Mountains. : 

4 Eur dans le =_—y 1185 — 7110 | 
| La Montagne du Mouget - 1258 — 7548 | 
Le Canigou - =- 1449 — 8649. © 


Before I proceed farther, I muſt beg Leave to obſerve, 

that the Heizhts of theſe Mountains, in the main, ſeem 
rather too great. This indeed is eaſily accounted for, 
as they were meaſured by Trigonometrical Obſervations, 
which will, as I have took Notice above, becauſe of E the 
e· 


” Tn 
Refraction of the Air, give the Heights greater than 


they actually are. But what confirms it ſtill more, is, 
that according to the Tables above, the Numbers which 
anſwer to the Heights of the Mercury, as they were 
obſerved at the Top of ſome of thoſe Mountains, are 
conſiderably leſs, and that even Monſ. Caſini's own 
Numbers, which yet we have by ſome undoubted Ex- 
periments ſhewn to be too great, fall often ſhort. It 
will be enough to mention two or three Inſtances. At 
the Tower of Maſſane in Rouſſillon, the Mercury ſtood 
at 25!'! 5t!!_ and the Height of that Place was deter- 
mined trigonometrically, of - 397 Toiſes. 
Now 25 5 anſwer according. 
Mariotte, to = 0 - 8 __— 
© 392 4 


. — 350 0 


Caſſin: — 


A Dr. Sheuchzer > 


The Difference is ſtill more} 
conſiderable withRegard to 
the high Mountain Mſontd \ 
or en Auvergne, the Height 
whereof was determin- 
ed Trigonometrically to 


. „ 
At the Top of this Mountain tlie Mercury fell, ac. 
cording to an Obſervation made by F. Sebaſtien 
Truchet, June 
according to S8 
Mar iotte, to 707 6 
Caſſini to 9026 
Dr. Scheuchger 727 3) (312 3 


: 


& 
* * 
©. * 


i- 
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I come now to the Mountains of Swiſerland. The 
Barometrical Obſervations made by my Father upon 
ſeveral of the higheſt will convince. us, that they riſe 
aloft, above all the neighbouring ones in France, Spain, 


Italy and Germany. And that it muſt be ſo appears 


8, 2705, to 22! x2/01, which anſwer 


2 332428 1 
- 925 1 Cdiffer-3 114 5 


| farther, becauſe from their elevated Tops, they diſpenſe | 


their Waters to all the European Kingdoms and Pro- WM -_ 


vinces around them. Nay, Tdoubt not, but that they may 

vye in Height with the moſt conſiderable Mountains in 
any other Part of the known Globe. Swiferlandit i 
ſelf, I mean its Valleys and lower Parts, as they are 
conſiderably remote from the Sea, rife alfo in Propor- 


tion above the Level of it, *Tis true, the Aſcent thi- 


according to Mariotte, 205 Toiſes, 4 Foot, or 123, 
according to Dr. Scheuchzer, 210? 
according to Caſſini, 221 4', or 1330', This Town 


is diſtant from the Mouth of the Rhine, which is the 


neareſt Part of the Ocean, at leaſt 375 Engliſb Miles, 
or an hundred marine French Leagues, and from Ge- 


udaa which is neareſt upon the Mediterranean, 225 Eu- 


1 


gliſb 


her is but gradual, in Proportion to the Remoteneſs. MW 
At Zuric, for Inſtance, whieh lies towards the Northern 
Borders of dwiſſer land, the mean Height of the Baro- 
meter hath been obſerved of 26% 5% which give the 
Elevation of that Town, above the Level of the Sea, 


41, or 1264, and 


- 


gliſb Miles, or 6% Frewch marine Leagues, So that go- 
ing down from EZurie Northwards towards the Sea, the 
Deſcent, or Fall, is but ſomething more than 12 Foot, 
for a marine League af Frauce, if we ſuppoſe a ſtreight 
Line to be drawn from Zarzc to the Sea-ſhore in HoL 
land ; but it is much greater going Southward towards 
the Mediterranean, where it comes at leaſt to 20 Foot 
for one League.“ Nay, if we conſider that the high- 

eſt Mountains of Suiſſer land lie almoſt directly be- 
tween. Zuric and the Mediterranean Shores, we muſt 
allow ſo much more in Proportion, as thoſe Mountains 
are elevated above the Horizon of Zuric, and how 
great and ſudden this Elevation be, will appear by the 
following Qaſervations. © | 

At. Ennen' Sewen gen Aweren in the Aﬀeent 
of the high Mountain Freylerg, in the Canton of 
Glarus, which lies South Eaſt of Zuric, the Mercu- 
ry was obſerved, Sept. 11, 1710, at 23“ 10%, which 

gives the Height of that Place above the Level of the 
Sea, according to 1 | | 


- 56g or 3610 


Upon Scherf, one of the Branches of the Freyberg, 
the Mercury fell Sept. 12, 1710, to 21" 8", which gives 
the Height of that Part of the Mountain according to. 

———_ 906 1“ or 5437 

Dr. Scheuchger 9231 2 or 5588 

Cain: . 1247 4 or 7486 


Still 


w | "7 N 
7 94 b 
a N : 5 4 | 


Still higher upon Blarremſlor t, another Part oe 


"the ſame Mountain, the Mercury fell on the fame ff 

Day to 21" 6”, which anſwer according to | 
Mariotte, to a . oh 19.90 933% 2 or 5600 f 
TY Dr. S$cheuchzer r 1 959 . 2 or 5756 1 


| Caſſini ee ee BK 1293 i 3 Or 7761 f 


Hence from Zuric to the Blattenſtoclł near the 
Top of the Freyberg, there is, in leſs than three Days 


Journey, a Riſe of 4366 Feet, according to Mariotte, 


and 4492, according to Dr. &. cheuchzer, that is, more 
than three times the Elevation of Zuric above the Le. 
vel of the Sea. JJV 


'Glarus, the Mercury was obſerved, Auguſt 5, x705, 


Meriate ce 1 0 26% 


Dr. Scbeuchger - 661 5 or 3971 


8 (1 omit giving the Numbers according te the Tables : 


of Mr. Caſſini, having already ſhewn, that they are 
toq great) The Height of this Mountain is nearly the 


Perier obſerved. the Mercury, Sept. 19, 1648, at 


SW. - 


Upon Joch, a high Mountain inthe Territory of Eu- 
gelberg, where it confines upon the Canton of Bern, full I 


South of Zuric, the Mercury ſtood, Fane 23, 1706, at 
21" 4% which gives the Height of that Mountain 
according to . 3 

Mariotte 9619 & or 5766 
Dr. Sheuchzer, - 9287 4 or 5926 


This Mountain, though very high, is far from being ; 


the higheſt in that Neighbourhood, for next to it 
E = : there 


O > Aon Ann 


At Guppen ob Schwanden, in the ſame Canton of 


| fame with the celebrated Pay de Domme, where Monſ. | 


C( 


tl 


1585) 
there riſes another called the 7 itlisberg, covered with 
everlaſting Snow, which we may, upon a moderate 
utation, pronounce at leaſt xoop Foot higlier 
than the Top of the Joch, and conſequently one of 
the higheſt in the Country. 

'Upon the Avicula, by the Italians called Monte 
del Uccello, and by ſome S. Berubard's Mountain, 
from a Chappel built in Honour of that Saint, a high 
Mountain in Rhætia, towards Italy, the Mercury was 
obſerved, . Faly 30, 1707, at 22" ** which Sive ac. 


cording to 
Mariotte 5 207? s or 4247 
Dr. Scheuchzer =, o2d5. 3. aan 


This Height muſt be underſtood only of that Part of 
the Mountain which is paſſed over by Travellers, the 
Mountain it ſelf rifing conſiderably above it, and the 4- 
Adula, or AiaSuiAnras of Strabo, Geog. L. III. of which 
the Avicula is only a Part, being il higher. The 
Rhenus poſterior, or Hinder Rhein, and the Monſs, 
which at laſt loſes itfelf into the Teſin, near Bellin- 
Sone, not much above the Entry of the Teſin into 
the Lake of Locarno, ariſe upon this Mountain. 

At Fanta Maria, upon the Luckmannier Berg, by 
ſome S. Barnabys Mountain, which is likewiſe a 
Branch of the Adula, the Mercury ſtood. Aug. 9, 1725, 
as upon the Avicula, at 22 11½ which ſhews the 
Height of theſe two Places to be equal. 

In the Alp San Porta, near the Source of the Hinter l 
Rhein, Rhewus Poſterior, five Hours and a half from 
Speluga, Sp lugen in Rhætia, the Mercury was ob- 
ſerved, July 29, 1707, at 21" 4", where it ſtood like- 
wiſe upon the above-mentioned Mountain Joch, whi- 


ther the Reader 1 is referred for the Height of this Alp. 
1111 "i 


*%. 


ing early, at 23" 4", which give the Elevation of 


according to Dr. Scheucher, 661 5' or 3971. 80 


* 
* ” - 


a. 


. 586) 
At Spligen itſelf, the Mercury ſtood the ſame Morn- 


Spligen according to Mariotte 6440 1 or 3865, and 


that the Fall of the Rhine from the Alp aforefaid to 
Spligen, in five Hours and a half, comes, according to 
Mariotte, to 1901, and according to Dr. Schenchzer, 
to 1955 Paris Feet perpendicular. 

At the Capuc bine, upon the high Mountain 8. 


Got hard, a celebrated Paſſage out of Swiſſerlaud into 
Ita, the Mercury ſtood, June 30, 1705, at 22" , 


which gives the Height of that Paſſage, which with 


; FE 
: | 
E > 

| 


Regard to the higheſt Tops of S. Gorbard, lies but 


as it were at the Foot of a high Mountain, according 


Sea. | 


| Upon the Furca, a high Mountain between the 


Ur/ſeren Thal, Urſfaria Vallis, and the upper Val. 
leſta, and one of the Branches of tlie S. Got hard, the 
Height of the Mercury in the Barometer was obſerved, 


to Mariotte 8529, or 5112, and according to Dr. 
Scheuchzer, 875 5, or 5255, above the Level of the 


Fuly, 31, 1707, at 21" 5", which give the Height of Fx 


this Mountain above the Level of the Sea, according 


to Mariotte, 947 1 or 5683", and according to Dr. 


 Schenuchzer, 973* 3' or 5841. Near this Mountain 
there are others, which cannot be leſs than 800 or 900 
Foot higher. ?d»̃ 


Theſs® Mountains, I mean the Avicula, the Luck- 


mannier Berg, the S. Gothard, and the Furca, toge- 


ther with the Grim/ula, the Criſpalt, the Sempronier, 
or Sempronius Mons, the Adula, and a Chain of others, 
are the Lepontiæ 


Dy EIS Alpes 


Alpes of Pliny and the Summæ 


LE >. 

Alpes of Ceſar *. They begin in the upper Yalle/a, 
traverſe the Canton of Uri, and ſo run on Eaſtwards, 
a- croſs the Country of the Grs/dons, towards Tirol. 
Their greateſt Height above the Level of the Sea, may 
7 fixed in round Numbers to 7500, or 8000 Pari: 

tet. 3 5 n 5 
Tis upon theſe very Mountains, that ſome of the 
moſt conſiderable Rivers of Europe take their firſt 
Riſe, within very ſinall Diſtances of each other. The 
Rhone, for Inſtance, Rhodanus, by Marcellinus call- 
ed, maximi nominis flumen, and by Varro, Fluvins 
inter tres Europe maximus, ariſes from two Gletch- 
ers, as we call them, or Montes glaciales, huge Moun- 
tains of Ice, near the Furca, whoſe Height hath been 
above determined, and thence runs with great Impetu- 
olity down Valleſia, the Walkifſerland, forming a 
long Valley, ſurrounded on both Sides with huge 
Mountains, till it looſes its Waters and Name in the La- 
cus Lemannus, or Lake of Geneva, but reſumes it 
again near the Town of Geneva, whence it flows with 
a more gentle Deſcent through ſome Provinces of France 


into the Mediterranean es. 3 
The Theſin, Ticinus, by Claudian, in his Pane- 
gyric upon the Conſulate of the Emperor Honorius, 
called Pulcher, the hand ſom, takes its firſt Riſe from 
two ſmall Lakes upon the S. Got hard, and ſome late- 
ral Sources from the Lago ſopra la Cima di Pettine, 
upon a Mountain called Pert ine, the Lago della della, 
the Lake of NRottom upon the ZLuckmannier Berg, the 
Lake of Tom, and the Lake of Bedretto,upon a Moun- 
" tain of this Name. It deſcends the Lavinia Vallis, 
or Liviner Valley, and in its Way to the Lake of 
* 5 * De Bello Gallico |. iii, Neal 5 
ER „ 7 > - 7. Lo- 


(588) 


Locarno, receives many Brooks and Rivulets from the 


adjoining. Mountains: It unites its Waters with the 


Po, near Pavia, and looſes itſelf jointly with that 
| River into the Adriatick Gulf. 


The Rhine, Rbennus, by Cæ ſar de Bello Gallico 
termed, latiſſimus atque alan, ariſes in three ſe. 


veral Branches, which are called Nhenus anterior, 


poſterior, & medius, the further, the hinder, and 
middle Rhine. The hinder Rhine takes its Riſe upon 


the hi h Mountain Avicula, Colmen del Occella, 
7 San Porta, from a 
Gletchex, or Ice- mountain, which extends in Length 
full two Houts. 


ariſes upon the Luckmannier Berg, which is likewiſe 


Part of the Adula, in the Alp 
The middle Rhine, Rhenus medius, 


Part of the Adula, in the upper Part of a Valley called 


Theſin. 


The furtbermoſt 


ed Cima del Badut, Badiz, and ſoon receives ſeve- 


ral lateral Branches from the Alps Mu ee and Corne- 
ra. My preſent Purpoſe will not ſuffer me to purſue 


the Courſe of this River in its ſeveral Branches. "Near 
the Monaſtery of Diſentit, the further and middle 
Rhine join together, and the united Stream falls into 
the hinder Rhine, near Reichenau. Below Rheineck; 
the Rhine falls into the Lacus Bodamicus, or Boden 
Sea, and comes out of it near Stein; whence waſhing 


for ſometime the Borders of Swiſſerland it then tra- 


verſes great Part of Germany in' a very irregular 


Courſe, till at-laſt, in Holland, it looſes itſelf into the 
great Ocean. 


The Bei Ba ariſes from n Lake e 


Lago di Luzenaro, upon the S. Cot bard, but ſoon 
receives a conſiderable Inforcement from the Furca, 


% 


and 


San Maria, 0 ppoſite to one of the Sources of the , 
Rhine, Rhenus anterior, | 
ariſes upon that Branch of the Criſpalt, which is call- 


( 589 ) 


at Lucern, and at laſt falls into the Aar below Win- 
The Aar, Arola, Arula, ariſes upon the high Moun- 
tain Grimſula, in the upper Valleſia. About three 


chen, into the Lake of Thun, which it leaves near the 
Town of Thun, and thence running by Bern, Solo- 


thurn, and ſo down, falls at laſt, after many Windings 


and Turnings into the Rhine near Coblentz, Confluen- 
_ tia, probably fo called from the uniting of theſe two 
conſiderable Rivers. But to proceed. . 


 Gemmius Mons, the Gemmi, is a very | high and 


ſteep Mountain in Valleſia, over which there is a Paſ- 


ſage, but only in Summer-time, from the Fruttinger 


Valley, in the Canton of Bern, to the Mineral Waters 


at Leak jn Valleſia. The Deſcent, on the South-ſide 


of this Mountain, is ſteep and frightful, even to the 


Aſpect, beyond what can be imagined, being a narrow 
Path, cut on the Side of almoſt perpendicular Precipices, 
ſometimes with trembling woodenBridges,or Planks over 


the Clefts in the Mountain, and here and there ſupported 
with low Walls. Having been geometrically meaſu- 


red, it was found of 10110 Feet in Length, or rather 
Height, its many Windings and Turnings included. 


At a ſmall Cottage, called Zur Dauben, a poor reſting 
Place for weary Travellers, being the higheſt Part of 
the Mountain which is paſſable, the Mercury ſub- 
ſided 7#y 1, 1709, to 21" 3" which gives the Height 


and near Dr ſelen, another from a mountainous Lake 
in Oberalp. Near Flüelen, not far from Ury, it en- 

ters the IV. Walaſtetten Sea, Lacus quatuor Civi- 

tatum Jybveſirium, but reſumes its Courſe and Name 


Hours below that, it falls into the Lake of Brientæ, 
and out of that, not far from the Monaſtery Interla- 


of 
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of chat Place, according to 


Mariott: „ 974 7 or 8849 


And Dr. Scheuchzer - 1002 © or 6012 


Not far from this Cottage, is a finall mountainous 
Lake, called the Dauben Sea, or the Peageons Lake, 


encompaſſed on all Sides with high Mountains, the 


Tops whereof, for their Steepneſs, would be impoſ- 


ſible to reach. At Kandelſiag, the firſt Village 1 in the 


 Frutinger Valley, in the Territory of Bern, going up 


to the Gemmi, the Mercury roſe on the fame Day to 


24” 2", which give according to 
"Mariotte „„ „ e0OD & $mv 
Dr. Scheucher CEE © | 3205 


at 25% , which anſwer according to 


Dr. Sheuchzer ꝛꝑ:.: 


2 


Sb 


And at Miilllenen, at the Foot of the Gemmi, it ſtood 


Mariotte to - 3 3182 5! or - 1913! 1 


On the other Side of the Gemmi, at Leiick, a celebra- i 
ted Place for its Mineral Waters, the Mercury was obſerv- 8 


And 


Lev 


feet 


B 


riſes 


whe 
ſom 


ed t 


ed Ju 2, and July 5, 1709, at 23 9”, which anſwers f 4 


according to Marzotte, to 581? 1 , Or 34900, and ac- 
cord ing to Dr. Sheuchzer, to 5972 3', or 3585”. So 


that the Cottage Zur Dauben, riſes above 2 ac- 


cording to - 
Mariotte, . - 2359 
Dr. Scheucher - — 2427 
Above Mullenen, in the Fratinger V, alley, accord- 
ing to 5 
Mariotte — ESE 


Dr. Scheuchzer . - — 4050 
| And 


And the perpendicular Height of the Cemmi, above the 
Level of the Sea, conſiderably exceeds 6000 Paris 
Feet. - . | GE. 

But high above all the Mountains of Swi/erland 
riſes the Stella, Pix Staih, a ſteep Mountain in the 


 Schamſer Valley, in Rhætia, or the Griſoons, the Height 


whereof was by my Uncle Dr. John Scheucher, by 
ſome Obſervations made in the Year 1709, determin- 


ed to 9585 Paris Foot, above the Level of the Sea, 


according to his own Calculation, or 9441 according 
to Mariotte, and 12 196 according to Caſſini: A Height, 
which the Rupreapre, or Shamoys themſelves ſcarce 
venture to aſcend. And 'tis to theſe only, and the like 


Heights the following Verſes of Silius Italicus ought 


to be applied. 


Cuntta gelu, candque eterndm grandine tet, 


Atque ævi glaciem cohibent : riger ardua montis 


At berei facies, ſurgentique obvia Phabo 
Duratas neſtit flammis mollire Pruinas. 

| Nullum ver uſquam, nullique æſtatis honores, 
Sola jugis habitat diris, ſedeſque tuetur 
Perpetuas deformis hyems —LT . 


Having thus Jevermined the Heights of the Moun- 


tains of Swiſerland from Barometrical Obſervations, I 
will now cloſe theſe Remarks, which are inſenſibly 


grow to a much greater Length, than I at firſt intended 


they ſhould, with a few general Obſervations on the na- 


tural Hiſtory of that Country, ariſing from the Height 


of its Mountains. | 


The firſt Obſervation ſhall regard the Lakes, of 


which there are ſeveral, and very remarkable ones, 1n 
5 and 
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and upon the Borders of Swiſſer land, which will af. | 


ford me a ſingular Inſtance of Divine Providence. The 
Aſcent of the Mountains of Sw2ſſer/and being ſo very 


ſudden and quick, that as I have above ſhewn, the Ele. [2 


vation of the Mountains in the Canton of Glarus g. 
bove the Horizon of Zuric, though not quite three 
Days diſtant, is more than three Times as great, as the 

Elevation of Zarzc itſelf above the Level of the Ocean, 
of which it is upwards of 375 Engliſh Miles diſtant 
ina ſtreight Line; and ſo in Proportion of others; and 
the Rivers, which ariſe in theſe Mountains, ruſhing 


down, in Conſequence of ſo quick a Deſcent, with great 
Force and Impetuoſity, it was to be feared, they would 


often overflow their Banks, and cauſe frequent Inunda- 
tions in the flat Countries, (of which there are too many 
Inſtances in our own Vallies and Plaine,) if this Force 
and Impetuofity was not in great Meaſure broke, and 
their Waters diſpoſed to a more gentle Deſcent. And 


this is effectually done by thoſe great Receptacles of 


Water, the Lakes, which are befides of infinite Uſe to 


the Inhabitants around them, ſupplying them with ; 


Plenty of Fiſh for their Suſtenance, and enriching them 


by the Facility with which Commerce may be carried 


on over them. Thus the Rhine falls into the Lacus 


Bodamicus, Boden-Sea, the Rhoſne into the Larus 


 Lemannus, or Lake of Geneva, the Mueſa and The- 


| . in into the Lake of Locarno, the Reus into the Lake 


of Lucern, the Adda and Maira into the Lake of Co- 


Aar, into the Lakes of Brientz and Thun. And it 


ſeems, that the more confiderable the Rivers are, and 


the more impetuous their Courſe, fo much the greater 
muſt the Receptacles be, wherein they are to looſe their 
= EET + Force 


mo, the Lint, or Limat, into the Lake of Zuric, tne 


ora es. oe ood wet W — e on nth 


8 
11 


— 


—— 
8 


. 
1 


Force and Rapidity. The Lake of Geneva, and tlie 
: Boden. Sea, the two largeſt in Stwzferland, evidently 
evince what I here aſſert, and the others above-named 
gradually decreaſe in Largeneſs, in proportion as the 
Rivers, which fall into them, are leſs and leſs rapid. 


Ihe extream Smallneſs of the Alpine Plants is ano- 
ther Obſervation, 1 intend to make. They become leſs 
and leſs, in proportion as the Mountaihs, upon which 


they grow, riſe higher. Whether this be owing to the 
| Sharpneſs and Purity of the Alpine Air, or the decreaſ- 
ing Preſſure of the Atmoſphere, which is far leſs upon 


Mountains than in Valleys and lower Countries, or to 


a Want of a ſufficient Quantity of ſubterranèous Heat, 


to puſh the Nouriſhment into the Roots and Veſſels of 


the Plants, or rather to a joint Concurrence of theſe 
and other Cauſes, would require a more leiſurely Con- 

ſideration. The Thing itſelf is an indiſputable Matter 
of Fact, and it extends alſo to Trees and Shrubs, which 
become ſmaller, as they grow higher. Nay, what is 


ſtill more remarkable, no Trees will grow beyond a 


Mountains appear ſo bare and naked, if viewed at a 
Diſtance, though a curious Traveller ſhall' not fail 
meeting upon their rich Paſtures. with an agreeable Vari- 


ety of beautiful Plants. The Height, where the Trees 
ceaſe to grow, hath been found, by Barometrical Obſer- 


_ vations, nearly tobe the ſame in divers Parts of Swiſſer- 

land. Otherwiſe, the Smallneſs of the Alpine Plants is a- 

bundantly compenſated by the Richneſs of their Virtues, 

which are, as it were, purpoſely centred there into ſo 
narrow a Compals. agen 


But to another Obſervation. The Mountains are 


much mere abrupt, and ſteep, and the Precipices greater 
Kkkk | to 


5 - Sa a #al 8 " > . wy, > 4 2 
: 7 — — * — . 
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to the South, than to the North, and Weſtwards than 


Eaftwards, Many Inſtances of this might be given 
in particular Mountains in Swiferland, as the Gemms, 
the Mons fractus and fo forth; but it is alſo evident. 
ly true with Regard to the whole. Thoſe are the 
higheſt Mountains, which ſeparate Vallæſia, the Can. 
ton of Uri, and the ſeveral Leagues of the Griſont, 
from Savoy, Piemont, and the Tirol, which lie to the | 
South, or South-Eaſt. Thoſe very Countries are, 
as it were, one continued Set of high Mountains, quite 
to the Mediterranean Sea, and the like Structure ſeems 
to be continued farther on into that Sea itſelf. The 
Pyrenean Mountains alſo are but a Continuation of 
that vaſt Chain, which begins in the Lepontie Alpes, 


of Ury and Rhetia, and from thence - ſpreads itfelf I 
chiefly Weſt and South. On the contrary to the Eaſt BB 
and North they break off by Degrees into gentle Plains, 
which appears evidently by the vaſt Tracts of Ground, 


which the Rhine for Inſtance, and the Danube com- 


pals, before they loſe themſelves, the one into the Ger- 
man Ocean, the other into the black Sea, whereas the | 
Rhoſae, on the other Side, quickly and with a pro- 
portionable Velocity reaches En Mediterranean, The 
{ame Obſervation, with Regard to the abrupt Steepneſs 
of Mountains to the South and Weſt, holds true in other 
Parts of Europe, remarkably in England and Norway, 
more or leſs in other Countries. And ſo far as our 
Maps, and the Accounts of Travellers go, the ſame 
Thing is obſervable in other Parts of the World, but 
moſt evidently in the high Mountains of Peru and Chi- 
li in South America, which terminate very abruptly 
Weltwards into the Pacifick Sea, but gradually decline 


tO 


or the Mountains in the upper Valleſia, the Canton | 


: 0 595 * 
to the Eaſt into immenſe Plains, watered by ſome of 
the moſt conſiderable Rivers in the known World, par- 
ticularly the River of Amazons and the Rio della 
Plata, which ariſe in the ſaid Mountains. 

To conclude, from what hath been hitherto ſaid, it 
appears evidently, that the Mountains of Swiſſer- 
land are the hi gbeſt of Europe, and the great Store- 
houſe, whence 21 the Countries around them are ſup- 
plied with Water ; conform to what the learned 4 
ritus Glareanus hath long ſince * RE" in 
the following Verſes. 


| Preteres caput E uropes hanc * a 5 
Eternit Alpes nivibus, Jugs Olympica, quorum 
Porgitur in celum caput, © ſub Tartara venter : 
Et quod ad Auroram, Boream, Solemque cadentem : 

 Flumina etuo non deficientia cur ſu 

Tartarit, la volant & in omnia membra = | 

nt, 

44 Zephyram & Libyen Rhodanus, Rhenana fu. 

1 (renten 

Voda citat Boream, gelidus rotat Ifter ad Eurum 
Dirus aquac, Getico nous Hoſpes ©. advena 

(Ponto. 

A Ratios files, files quos Italia eccipit ammeis 

 Alpibus à noſtris, quæque alto a vertice montes 


Agmina diſparibus fundunt latiſſima Sulcis. 


Whether the Depths of the Sea correſpond with the 
Heights of Mountains, muſt be left to — Obfer- 
vations. 


K K KK 2 II. Opti.. 


by | „„ . { 596. .Þ 

IL Optical: primes, 12 in . Beginning. of: 
: Auguſt 1728; before the Prefident- and ſeveral 

. Members of the Royal Society, and other Gentle. 


men of ſeveral Noe, apon Occaſion of Signior 
| Rizzetti's Opticks, with-an Account of the ſaid 


Book, oy Jo * Delaguliers, L L. D. and 


1 


: 7 0 * * . 
* . 


8 | Time 3 in 1 4 Ln 1922, Signior Gian oni, | 
OJ an Italian Gentleman, ſhew'd me a Paper of Signi- 
or John Riægetti, wherein he denied the different 
Refrangibility of the Ra ys of Light; becauſe an Ex- 
periment mentioned in dir Lſaac Newtow's Opticks (B.r. 
Prop. 1. Exp. 2.) concerning an oblong Paper paint- 
ed half blue and half red (whoſe: Image projected 
by-a Lens upon a white Paper at a conſiderable Di- 
ſtance became diſtin& in its blue half, nearer the Lens 
than in its red half) had not ſucceeded with Him, tho 
after many Trials. Sir 1/aac Newton being acquaint- 
ed with this, deſired me to repeat his Experiment above- 
mentioned, which I did at my own Houſe, before him 
and Signior Gizlanzoni and ſome other Perſons, Who 
were ſatisfied. with the Succeſs of. it, accord. ing to 
Sir Iſaac Newtow's Aﬀertion. Afterwards on the x Im 
of December 1722, L again repeated the Experiment 
before the Royal Society, with the ſame Succeſs, the 
full Account of which is printed in the Philoſo hical 
Tranſaftions, Number 374. After this, Signior 
Gizlanzoni read me a Letter from Signior Rizzetti, ; 


wherein he ſaid ; „He wanted to know whether the 
| © Expe- 
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4 Experiment would ED if the Paper wag turned 
« ſo as to bring the! red Half in the 3 the blue 
4 one i and. that if it ſucceeded, the yet. he would 
6 nat acquieſce, but he ſhould have. y tes: ook ſtill ta 
„ obje& againſt it. And further, that he wanted to 
„ Know what could be faid to ſeve ral other Objedions 
« (1-think there were twelve in the Paper ſhewed me) 
_ «. againſt many more of Sir 1/aac, Newtor's Optical 
64 Experiments, the Freren Part of which he ſaid, 
che 8 found to ſucceed differently from what 
« Sir Iſaac. had related; and would not allow the 
«. Conſequences. to be juſt, which were == from- 
c. the other r which he had found to agree 
« with his Trials“, this acquainted Signior 
« Gizlanzoni 1 in 5 — which Ideſired him to com- 
, municate to Signior Rizzerti; & that as Signior 
„ Rjzzetti had put the Iſfue of the Diſpute upon. the 
4 Succels of an Experiment, which after Lane, Trials. 
© had: ſucceeded contrary. to his Opinion, he ought to 
„acknowledge his Miſtake, and then I ſhould willingly. 
* repeat all the other Experiments which he had called 
« in Queſtion, and endeavour to remove his other Diffi- 
& .culties. That if it was Truth and not Victory which 
“ he contended for, I did not doubt but he would. com- 
* ply with me, in what I infiſted upon; and then I ſhould 
e beready to make any Experiment, or clear up any Dif. 
_ « cculty relating to the Doctrine of Colours, inthe beſt 
« manner I oufd“. But l never heard any more from all 
Signior Rixzetti; ; but was told by others that he was = 
very angry at Signior Gislan oni, and faid he was Wh! 
20 into Sir 1/aac Neutons Party. | 
Now at laſt Signior Rizzettz. has p ubliſhed a Book, 


entituled De 1 Aﬀettionibus 9 pecimen Phyſico- 
mathematicum, 
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Whole Book, ina moſt a 


bred, triumphing in what he thinks the Miſtakes of 
Sir Iſaac Newton and his own Diſcoveries. Had he 


mat bematicum, dedicated to Cardinal Polignac, and 


* 
” 
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printed at Treviſe and Venice, 1727, which being 
preſented to the Royal Society, and by the Society re- 


commerided to me to give an Account of it, I hope no 


Body will blame me for making a faithful Report. 


greateſt Philoſopher that this or any other Age ever 


modeſtly related the Facts as they appeared to him, and 


his Reaſons for drawing Conſequences different from 
thoſe of Sir I/aac Newton, the World might have 
thought him urged on by the Love of Truth in his 
ten Tears Labours, and his Errors might have been 
excuſed according to what he ſays in his Preface Si 
forte decipior, haud turpis eft in re Phyſico mathe-. 
matica error, © magnis ſe quiſque tuetur exemplis. 
| _ Neither would his Fame have been the leſs (if he had 
been right in his Experiments and Reafonings) for 
treating his Adverſaries in a civil Manner, and really 
doing what he ſays at the End of his Preface & Placita 
* quidem authorum laceſſo; at ipſos tamen authores 


« obſequio & veneratione proſequor *: For ill Man- 


ners can never be excuſed by what he calls Philuſo- 
phica Libertas. Now nothing leſs than owning, that 
a greedy Deſire of Fame, and an Obſtinacy to main- 


tain what he once laid down as his Opinion, miſled 


bim fo far, can excuſe him to the learned World. 
Wehear indeed in a Letter from Sir Thomas Dereham 
to Sir Hans Sloane, Prefident of the Royal Society, 
that 20% Signior Rzzzetts alledges, That he was 


* See Preface, p. 38. 


e Author in his Preface, and throughout the 
rrogant manner, has inſulted the 


deceived | 


i F399) 


« deceived in his E 


this is but a partial Acknowledgment of his Error, and 
only ſatisfactory to ſuch as have not read his Book, and 
are likewiſe unacquainted with Sir Iſaac Newton's 
Opticks. For Signior Rig getti in the 37th and 38th 


Pages of his Preface has theſe Words 4 Ut ſuoſmmet 
4 aculos conſultant, omnes qui dem paſſunt mea Ex- 
« perimenta iterare; at fi primo intuitu deficit, qui 


& enpectatur, euentus; flat im me falſitat it non ar- 


4 guant (ut vir celebris dicitur nimis feſlinatione 
feciſſe); ſed priut mies mearum experimentorum 


e limitat iones notent: Si ad bas enim attenderint; 


Siguior Rizzetti calls in 


which | made ſince the P ublication of the Back in the 


Beginning of laſt Auguſt, at my own Houſe, before the 


ſome foreign Gentlemen. But before I give an Account 


of the Experiments, I beg Leave to quote ſome of 


Signior Rix getti's Expreſſions againſt Sir Iaac Neu- 


Ved | Experiments, by Reaſon of the Bad- 
« neſs of his Priſms which he had from Venice; but 


« or pingui Miner va, non irigenis imper fettis ut 
« alii difiitant \ ſed accurate diligentia, & infiru- ' 
« mentis ideneis me in hujuſmod: res iucubuiſſe etiam 
« adverſarii, vel inuitt fatebuntur. As to Sir Iaac 
Newton's Experiments, a great many of thoſe which 
| Queſtion may be performed 
with very ordinary Priſms: And of that Sort are thoſe 


Preſident and ſeveral Members of the Royal Society, and 


ion, otherwiſe I may be thought guilty of the very 


Fault which I have laid to his Charge, 

Preface, Page 13. Miratus ſum quod acutiſſimu: 
« Newtonus iguoraverit Lumen album aliter 4 
« Trigono, & aliter a leute diſpergi,”” Who ever 


read Sir I/aac Newton's Opticks, that can be of this 


Opinion, except our Author? Preface, Page 81.— 
9 « Theoria 


( 


Theoria in qua tot Hypotheſes funt, quot expli. 
« canda Phenomena”.. When it is well 


eno oy it een that 
Sir Tſaac Newton did not make Hypotheſes to ex. 
plain, but deduced plain Conſequences from Phenomena, 
In the Book; Page 55, he ſays of Rrebterns his Ad- 


* gurriende tuer i deliberat and of Sir Iſaac.— 
c Fi Newtonus hullutinatus eſt, quia in uno experi- 
a nentorum genere fallacits unici ac diſicillimi in- 
4 dulſit; nos antequam . conſequentizs eliciamut, 
C diſcimus omnia ejuſddem gener is * experimenta 
« peragrare, -4 'factlioribus mcipiento.” Page 76. 
ſpeaking of Sir I/azr——* Nunc igitur confidentius 
% affirmo, quod ”=— Plures, quam debuerat con- 
r ſequentias ex henomenis- autor collegit.” Page 
F canonem Fants vIr1 mpuguare, 
c uM: ceſſerunt omnes, u. | hat? enus en velut * 
* ftrutina expenderunt, Sc.” Page 91. This Ex- 
« preſſion is particularly remarkable Newtonus 
< hoc argumentandi modo videtur feciſſe ut Lesbii, 
. qui, cum ædes ad Regulam minime accomoda- 
4 rentur, Regu lam ad ædes accumodarunt. 
I cannot r 1 by what he ſays of Richterus in p. roo, 
« becauſe it is ſo applicable to himſelf, Richterum 
& admonni, ut marte ſuo, quod omi ſer unt alii Per- 
« ficeret ; is autem, ſpreta admonitione, videre 
4 quod à natura agatur, ſed eam potius agere vult, 
c quod ſibi videtur agendum.” Page 127. Cum 
* | Ka autor in medium ferat, parum in iis exper- 
tus eſſe videtur, que in poliendis vitris occurrunt.” 
Not to be tedious in ſuch unpleaſant Quotations, 1 
proceed to give a ſhort: Account of the Book it ſelf, to 
ſhew how much Pains ſome People can take to be in the 
= ns | * 


* 
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Wrong, there being no Experiment of Sir Iſaat's called 
in Queſtion but hat is true, and no Conſequence dif. 
Given from Sir Iſaac's in thoſe ten which he 
found to ſucceed, but what is falſe; as may be evident 
to any one who reads Sir Iſaac: Neuron s Opticks with 
= enough to underſtand them; and has proper 
Inftruments at ſufficient Dexterity and Apeuracy to 
perform the Experiments. | 
Our Author (tho' he profeſles himſelf; an Enemy to 
Hypotheſes) begins his 5 firſt Propoſition with a 
Demonſtration drawn from a falſe Hypotheſis; for he 
ſuppoſes. every Beam of Light to be as a Parallelo- 
gram of ſome Breadth like a Ribbon, as if the Rays 
cohered together like the longitudinal Threads of ihe 
Ribbon; then, conſidering a narrow Side of the Paral- 
- lelogram (which he calls the Section of the Beam) as an 
inflexible Line, he takes a great deal of Pains to draw a 
Conſequence from it, which Experiments ſhew to be falſe; 
namely, that Light paſſes with more Difficulty through 
a denſe, than W a rare Medium. He affirms, . That 
whice Light never affords Colours by Reflexion. 
— the Union of all Kind of Rays do not make 
« white.” 
4 That Light reflected 7 OR a white Obj Y | 
« and ſeen through a dark Medium, becomes * 
. Jowy or red, as the Medium is ſtronger or weaker; 
C that b/ack ſeen through a lucid Medium appears blue 
« or violet; and green he ſays is made from a 


black ? Object ſeen I lucid . 

2 1 a 7 Jen thro $1 cid Mediu um. | 
& That ſome Light paſſing through a refracting 
« Medium is diſperſed, 1 he calls more than re 


% 


© fracted, and fo produces Colours. 


L111 hs 
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| Points of external Objects, and make, what Opticians 
call Pencilsof Rays. 


* greater than from its Denſi 


2 js ſeen diſtinctly dy che naked E e, that Phznome- 
4 non overthrows the Doctrine 


„ gibility. But here the Author does not confider, that 
the Focus of the Eye is fo ſhort that the Diſtance of the 


Threads is not equal to the Thickneſs of the Retina. 
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In order to ſupport his Hypotheſes of Mediums be 
7 eilt to alter the Colours of ObjetFs looked at, © he 


« conſiders preface, Page 3 1.) the Images in the Eye 


& as an Object looked at, which would 1 be ſuppoſing 


_ © other 


Organs of Vigon to look into the Eyes 
whereas the Pictures of external Objects ſhewn upon 


5 the back Part of an Eye placed in an Hole in the Win- 


dow of a dark Room, are "only fuch to thoſe who ſee 


the Experiment; but in the Animal, who ſees,” thoſe 
Pictures are a great Number of ſmall Blows or I 


pre- 
ſions made upon the Fibres of the Retina by the Im. 
pulſe of many Rays collected in the Vertices of the 
Cones of Light within the Eye, correſponding with ſo 
many other Cones which proceed from the viſible 


« That the Reſiſtance of Water from i its Tenacity i is 


ity. 
4 That fince a ſmall Thread, half blue and half red, 


different Refran- . 


diſtin& Baſe of the bJxe and the red Image of ſuch 


That the Experiment of the two-coloured Paper 
projecting its Image through a Lens (which I repeat- 

« ed in the Manner above-mentioned, in the Year 
4 1722) did ſometimes ſucceed with him, and ſome- 


times not; and therefore that it did not prove the dif- 


« ferent Refrangibilit) 


of Rays: But the different 
« Place of the diſtin 


Baſe of the blue and the red 


Image, was to be aſcribed to the different Inclina- 
| _* man 
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© tion'of the Parks of the painted Paper to che Sur- 
face of the Lens.” But in my Account of tle Ex: 


periment in the Philoſophical Tranſai#ions, I men- 
tioned particularly that the Axis of thie Lens was per- 


pendicular to the Image of the Card, and therefore 


there could be no different Obliquity; ' as: is objected: 
« That though he found the 

* produced by the Priſm in a d 
c« 


Room to ſhorten by 


4 2 is whire) when viewed by another Priſm, in 
© the ſane manner that Sir Tang Newton had made 
<«'the-Experiment 


2 


7 > 


et it did not convince him of the 


hee had cauſed an Image to be painted upon a Paper 


«.' like the Spectrum from the Priſm, and enlightned it 
by the direct Light of the Sun, it did not become 


« round and white when viewed through a Priſm as 
the other Spectran did.“ But he did not conſider 


that the Surfaces of Bodies, whether of a natural, or a 
painted or died Colour (ſuch as he calls permanent Co- 
 donrs) when ex 


fle& that Colour which falls upon them, and appear to 
be of no other, only that they will ſeem moſt vivid in 
that Colour which they bear in openDay ; and 
therefore that if the Sun's Light conſiſts of Rays dif- 


ferently refrangible and producing different Colours 


(according to Sir I/aac Newton) the Priſm muſt ſepa- 


rate the Light reflected from every one of the painted 


Colours, and could not bring them together, becauſe 
2 by no means ſimple Colours. If therefore 
he 


ad reaſoned right, the firſt Experiment would have 


ctrine, and the laſt would have 
r confirm 


proved Sir Iſaacs Do 


etfrim of Colours 


7 all 


egrees; and at laſt become round and colourleſs 


the Imperfection of Painters Colours, nor remember 


xpoſed to any coloured. Light, will re- 
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eonſfirm'd it. And if in his own Experinictithe had 

looked at the painted Spectrum ſucceſſively holding 
the reſracting Angle of the Priſm upwards, and them 
downwards 5 with | the ſame Inclination (or, what is; 

eafier, turnech the 

remaining fwd) he 'would havi ſeen his Se 
ſhorter in one: Caſe than in the other. 

e That Sir Jſaac Newton's 8th Layeridend of P. Iz 


B. II. (in which the priſmatick red and blue falling 


«ſucceſſively on the ſame Place of a Book, have. 
< a different Focus in projecting their Image through 2 


Lens) is inconcluſive ; and rejects Rzechfterns's' 


« Anſwer, vis. That the Colours re flefted from tbe 


« Book, as it has à rough Surface, fall always with- | 


©< the ſame. Inclination upon the Leut, in what- 
ever Direction they came 
* Book, — -— — adding, 


4 direct Light im any different Inclination,. always fell 
upon the Lens with the ſame Inclination ; but ap- 


parent Colours, which were produced by Refraction : 
4 with a - Priſm, differed from permanent Colours in 
« their Incidence: But that Ricnteras had purpoſely 


& concealed itt. 


had been true. $3 
“ That Moakeur 1 8 | Expctiments FR 


: « the different Refrangibility of Colours“; though, if 
he had read with Attention and Im partiality che Ac-- 


count of the Experiments which I made before the 
Royal Society by their Order on that Occaſion (Phil. 


"L ©: Academy, 


Speffrim -upfide d5wa; the Bbikn 


from the. Priſm to the 
That he had acq uainted 
9 Nichterus, that permanent Colours enli güten d by 


N. B. It is not likely y he would have concealed; it ifie- 


Tranſ. Numb. 348.) he might have been convinced 
28 well as ſeveral Gentleman of the French Royal: 
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Aridewy who had ſeen Monſieur! Merriotte make his 
Experiments, and acknowledged themſelves fatisfie$ 
when they ſaw me repeat thoſe of Sir dN in the. 
Year 1718. 
That in the firſt Eiperiment of Sir Tſaec (Bock l. 
4 Part II.) He never could deſtroy any one Colour, the 
4 reſt remaining; and that with a him er Obſtacle: 
& he could deftroy the yellow and hg, but not-the 
4 yellow and green — could bring the green, not the 
_ « yjellou, to be next to the Shadow and could leave 
« the green only: remaining, but not the yellow. This 
s an eaſie Experiment; but Inaccuracy and a very bad 
Priſm, and Prejudice towards an Hypotheſis, or againſt: 
an Adverſary, may miſlead a Man ſtrangely. 
„That when the Colours produced by the Priſm, 
«* and afterwards united by the Lens, produce white 
4 upon a Paper in the Focus, no Inclination of the 
4 Paper will tinge the white Spot with Colours”. 
4 That a yellow Paper in the blue Light appears 
« green, as does allo a blue Paper in the — 
cc Light. „. But not when the Roomi 1s well darken'd, 
and the Light homogeneal. 
« That Sir 1/aac Newton aſſerts. fallly, that Light: 
« immerging into a Parallelipiped,, and then emerging 
& out of it, produces no Colours.” 
„ That the 6tle Experiment of Part I. Book I. of 
4 Sir Lſaac is true; but no different Refrangibility of 
4 Rays is prov'd by it, though the Colours coming 
« peek ab from the firſt Priſm to the ſecond with 
« the ſame Incidence, are carried to different Heights 
« by the laſt Priſm.” Now the Conſequence is ſo 
plain here, that this is, after my Eord Bacon's Man- 
ner, called an Experimentum Cracis. 1 
| thou 


it black, 
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I ſhould go on with my Account of this Book, if i It 
could be of any Uſe either to vindicate Sir Iſaac 
Newton, or to convince the Author and his Adherents, 
if he has any. But Sir 1/aac's Opticks need neither 
Defence nor xplanation. And when the Author is in 
the Humour to be convinced, tex Months well em- 
pleyed in reading Sir Iſaac's Book, will make him 
amends for his — Tears prejudiced Examination. 
l beg Leave now to give the particular Deſcription of 
a few Experiments I made upon this Occaſion, ſome 
of which are exactly as Sir I aac Newton made them: 


Some are his, but made ſomething differently, and 
ſome altogether my own. 


EXPERIMENT I. Fic. L 


1 — a Box of about three Foot high, 21d 0 one 
Foot wide within (whoſe Shape was a truncated Pyra- 
mid) in the following Manner. I painted the Inſide of 
and in the back Part, one Foot above the Baſe, 
made a ſquare Hole of three Inches in Width (whoſe 
Section is 17) to receive a Piece & ſhutting cloſe with 
a Rabbet or Shoulder, whoſe Surface coming through 
the Hole was wholly covered with the painted Paper, 


on which the Experiment was to be made. Over againſt 


rr, in the fore Part of the Box, wis a Door to open 
with a Tube in it, four Inches wide and five Inches 
long, whoſe Section is e, 5g. B that two Candles ſet on 
the Places 2, &, to enlighten the Paper at 2, r, might 
throw no direct Light out of the Box, whoſe Section is 
repreſented at a bed. Then having made the Room 
perfectly dark, I fixed the Box upon a Table, that it 
might remain in one Place; at the Diſtance of 
eight 


PE... .4 
eight Foot from r, I fixed the Lens LL, of four 
Foot Focus, in a Frame upon another Table, with its 
Axis going through the Middle of 17: At the Diftance 
of about eight Foot beyond the Lens, I ſet up the 
Sxreen or Square of white Paper 8. Having put into 
the Hole r r a ſtiff Paper, painted with Vermillion, 
and wrapped four Times and an half with black Silk 
s repreſented by R), that Paper enlighten'd by the 
Candles at , &, the Image of the red Paper was pro- 
jected upon the Skreen at p, and when the moſt diſtine 
Place was found, the Skreen was fixed: Then a Paper 
painted with Ultramarine being fixed in the Hole r, 
the Image of it was ſo indiſtinct at , that the Images 
of the black Silks could not be ſeen; but holding a 
Piece of Paper cloſe to the Skreen, and bringing it 
forward, at about 4 of an Inch fromthe Skreen, the Re. 
preſentation of the Silks began to appear on the blue 
Image; but it was moſt diſtinct at an Inch and 3, or at 
Z Z; ſo that there was 14 Inch between the diſtinct 
Baſe of the red, and that of the blue Paper. But 
what has led ſeveral People into an Error in making 
this nice Experiment, 1s the Depth of the Focus of the 
Rays in both Caſes ; for though the red Image was moſt 

diftind at o, yet the Repreſentation of the black Silks 
might juſt be perceived by a good Eye when the Skreen = 
was moved backwards or forwards ; of an Inch: The 
blue Image which was ſtronger had its Silks viſſble an 
Inch on either Side of Z Z; ſo that in a Paper half 
red and half blue, painted with theſe Colours, one 
might have ſeen the Silks (though faintly) upon the 
two Images at once, and have been thereby deceived: 
But 2 of an Inch beyond the Place common to both, 
the red alone would have appeared diſtin ; and an 
— 2c Inch 


well, as was then tried ; nor does Pr 
well: as Vltramar ine. The beſt Way is to heighten 


( Co J *. 
Inch ſhort of the faid Place, the blue Image moſt di- 
ſtin&, and diſtin& alone; that is an Inch and 4 nearer 
the Glaſs. Inſtead of Vermilion the red Paper may 
be painted with Carmine or Lake, but it will 98 do ſo 
Man Blue do ſo 


the Vermillion with a little Carmine, and the Ultra- 
marine (which has too much white) with Indigo; 
and then there will be a Space between the two di- 
ſtinct Baſes where both the Images will be indiſtinct. 
N. B. I made the Experiment with ſuch Colours, in 


Body elſe might repeat the Experiment. 
The ſecond Figure repreſents the Box with one Side: out, 


| whoſePlaceis Fdb B; egis the Hole for the Tube in the 


Door of the Forelide, * cd; rr the Hole in the 
Back to receive the Piece R with its painted Paper. 


The third Figure is the Box open before, with the 
Candles and Paper in it, the ſame Parts being marked 
with the ſame Letters as in the other Figures. 
N. B. I made the Experiment in this Manner, be- 
cCauſe Signior Riægetti attributed the different Fact of 

the Colours to different Inclinations, which could not 


be alledged here; the red and blue being, as he had 


deſired, ſuccellively fixed in the very ſame Place: And 


he ſays (Page 64.) addidi permanentes colores a lumine 


directo diverſa inclinatione illuſiratos conflante In- 
clinatione in lentem incidere. Nay, more than this 
was performed in the Experiment ; for as the Candles 


were fixed, the Light fell upon the painted Paper always 


with the ſame Incidence. g 


EX PE- 


the Tear 1722; but now I uſed no Mixtures, that any 


i uae oem mote oso_GwTT=_..T: 


35 ' n e Food 


(69). 


"TT 46 a» Hit lf} 

Ka LOS pos 14 6 rr 
«754 * i 13 1 * ILIS:31-9 1 ITS #* 
WII Bxennrdanr: II. 

4 L 


1 | Toſtead of the red or BiuePajerat rr Fig K. 1, 2, and 
3 255 T fixed upon the Piece R, a Paper Half red, and 
half blue, às RB (Fig. .) then over the Hole in 'the 
Fore Partof the Box repens bye g (Fig. 2.) 1 fixed 
a ſquare Plate x & c 4 (Fig. 4.) with an oblong Hole 
in it four Inches long in Ns” 
one Inch deep, hroug| 
Coloured Paper, as if it was only of the Bigneſs and 
Figure of this: Aperture, and ſtrongly enlighten'd by 


the Candles hid in the Box; the reſt of the Room 


being very dark. N.B. 7 made this Preparation, be- 
cauſe Rizzetti objetFs to Sir Iſaac Newton's firſt Expe- 
riment of the firſt Book, that the black Cloth ny 
| the parti-coloured Paper, was nut colourleſs, and 
therefor 
cularly relating to the Paper. 
RB (Fig. 5.) is the Paper contracted i in Length 2nd 
Breadth by hs Aperture of the Plate, which Paper 
being looked at, at the Diſtance: of fire Foot, by the 
Priſm 1, appeared as drawn at r b. The Priſm being 


removed to 2, at the Diſtance of ten Foot, ſhewed 


the Paper as at 1 6. And when it was at 3 (at 
the Diſtance of fifteen Foot) the Paper appeared as p g. 
In theſe three Cafes the blue b, 3, and g a 


was held upwards, as at 5, then the Blue B was 
_ raiſed higher than the red R; but if due Care be not 
taken, in turning the Priſm, a Reflection may be miſtaken 


for a Refraction, as at 4; and then indeed the Red 
and 


Mmmm 


rrzontal Poſition, and 
which one might ſee the parti- 


e the Experiment was not deciſtive as Parti. 5 


ppeared 
lower than the red r, 7, e, the reftacting Angle 17 the 
Priſm being downwards. When the refine Angle 


— 
— — 


— 


a, 4 —_ 
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and Blue will be equally raiſed as at T. This muſt have 
been Signior Rizzetts's Miſtake, when (in Page 38.) 
he ſays that one Colour was raiſed higher than the 
other by co Lines, at ten Foot Diſtance, but nöt at 
all at five Foot ; for ſeveral of; the Perſons preſent at 
 _ any Experiments, made the ſame Miſtake at firſt before 
chey could perform the Experiment in manner above. 
mentioned; which they, at laſt did, and found the Co- 
lours ſeparated moſt atthe greateſt, and leaſt at the leaſt 
Diſtance. This miſtaking a Reflection for a Refraction, 
has been the Occaſion of ſeveral more Errors, and Dif. 
ficulties to be met with in Signior Riægetti's Book. 


- 
* 
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\  ACandle: K, reflected from the Surfare'A.B-of the 
Priſm A BC, appeared very faintly to the Eyeat E, as 
a weak Image at k; becauſe the Rays incident at I, paſs 
moſt of them through the Priſm, and go on to R, ſe- 
parating from one another according to their different 
Degrees of Refrangibility; whilſt a few of them are 
reflected to the Eye in the Direction IE. 
(Fig. 7.) 


But if the Priſm be in the Poſition A CB 
moſt of the Rays of the Candle K, incident at I, on the 
Plane A B(after having paſſed perpendicularly through 


the Plane BC) are reflected, and paſſing perpendicularly 


_ through AC, go into the Eye at E, whieh ſees a very 5 


ſtrong Image of the Candle at k, whilft very few Rays 
go down to R to produce Colours. EL 
This ſhews that the Rays of Light paſs with more 
Facility through Glaſs (a denſe) than through the 
Air (a rare) Medium; contrary to Riggetti's Aſ- 
ſertion. zz — — 9 

„ Xo 
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[To make this more evident and chf re teget! 
Facilities with Which Ein 2 : 5 i = 


Mediums, I took a Cube of 
Side, AebBd DS whoſe Sen is 'A) 
looking upon 1 
K, I aw two Imag * one at l ery f 
Bead Gem te upper S n 5 and tte o 
very ſtrong, arid fed from tlie Tower Strface GC D 
Now it is evident, that tlie Vividneſs (or: Bright: 50 
of the Image x, is to theVividneſs of the Image K as the 
Facility with which the Rays, in Ry Circurſfances 
| paſs through the Glaſs, or through e ** 
are he ug — beeauſe bots the imag 
N — | 


Exppninent v. Fic. . 


Tho Line Pl being perpendicular to. the refleQing 
Plane AB of the Triangle A CB, I brought the Can» 
dle K by Degrees ſo near to P, as to diminiſt 
the Angle of Incidence K I P, which made the Image or 
Appearance of the Candle at &, become fainter by 
Degrees, and at laſt as faint as in Pg. . 


ExyERIMENT M Fi« X 


Having made the Experiment ar Pig. 7, „1 preſſed 
another Prifin DFG, cloſe to the Priſm AB a and 


when I ſqueezed them together but gently, ſome of 
M m mm 2 _ the 


very much 


33 Mm 
the Rays from the Candle R, paſſed through the lower 
Priſm, and falling upon a Paper at R, made a reddiſh 
Spot; but when I ſqueezed them very hard, the Spot 
became much, wider, White in the Middle, and only 
ringed with Red about the Edges: At the ſame Time 
the Eye aw a lack Sp in the Image of the Candle 
at & 1 and a Stander-by locking obliquely at the 
Place I (where the Glaſſes touched) ſaw, as it were, a 
VVV 

ut if 


Oe 
4 a 
a, 41111 
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s be preſſed together but gently, then 
little Spot at R, as in Fig. Ir. 


: Phznomena difappear, except the firſt 
When the Candle is ſeen by Reflection from the 
lower Surface of a Priſm, as in the 7th,,gth, and 
Toth, Figures, the Rays.paſs ,quite through. that Sur- 
face, .. and, are turned up again by the Attraction 
of it in Curve Lines fo as to re-enter the Priſm, 
and then (going out again through the Surface A C) 
go upto the Eye at E. In this Caſe the moſt refran- 
gible Rays; being tlie moſt eafily inflected, inake the 
leaſt Curves, whoſe Vertices are nearer the Glaſs than 
thoſe of the greater Curves made by the leaſt refrangible 
Rays. This is proved by Experiment 6, where the 
N under Priſm only attracts down from the Reflection of 
the upper Priſm, the Red making Rays as in Fig. 11. 
where the Plate of Air between the Priſms is of ſome 
ſmall Thickneſs. But when the Prifms, whoſe Sur. 
faces are a little convex, are preſſed hard together, the 
lowerPriſm is near enough to attract Rays of a great 
Degree of Refrangibility; and therefore the Spot then 
becomes white in the Middle; and only red about the 
Edges, which are produced by ſuch Parts of the lower 
Priſm as are not ſo near the upper Priſm. . 
= | There 
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There are two Circumſtances in the 6th Ex- 


periment, which - diſprove, Rizzettis Aſſertion 


(Page 125) viz. That there is a ſenſible Reflection even 
where Glaſſes touch; for when the Priſins touch at I 
Fig. 10, the black Spot appearing in the Image of the 


Rays, which, coming from' the Middle of the Cand le, 


uſed to be reflected up to the Eye at E, and therefore 
per Priſin 


that A B the reflecting Surface of the upper P 
ceaſes to reflect in a little Space round about I where 


the upper Surface D F of the under Priſm touches it; 
the Rays, which before were reflected, now going down 
to make the Spot at R. The other Circumſtance is 
this; that whereas a Paper at & is inviſible to an Eye 
at E-by the Interpoſition of the Priſm DF G; when 


another Priſm A CB is laid over it and preſſed hard, 


or leſs in Diameter as the priſmatical Surfaces are more 


or leſs flat) thro' which the Paper at & becomes viſible; 


this being the Place of Contact where the Reflection 
downwards (of the Surface DF) ceaſes, . * 


This happens becauſe thoſe Rays, which (coming. 
from the Candle K) were bent in Curves under the Sur- 
face A B of the upper Priſm about ſeveral Points near 

I, are by the Nearneſs of the Surface D F of the lower 
Priſm brought down to R, inſtead of being turned up 
again to the Eye at E; whilſtthoſe nr th which (com- 
ing from the Paper at & thro' the Surface G F of the 
lower Priſm, and paſſing thro the upper Surface of it. 
FD) were bent in Curves about ſeveral Points near I, 
are prevented from turning. down again to R, and are- 


brought. 


Candle & ſhews that there is at I a Deficiency of thoſe 


there appears to be an Hole of about: of an Inch (more 
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brought up to the Eye at E, which conſequently muſt 
ſee a round Part of the Paper at &, juſt as big as the 
Place of Contact, which bt | 
the two Priſms being changed to a Parallelopiped, were 
d with a dark Paper that had only a ſmall Hole 


cCOVexe 
But to make this more evident, eſpecially to ſuch as 
are not well acquainted with Sir Iſaac Newton's Op. 
ticks, I beg Leave to explain the Manner of the bend. 


ing of the Rays where they are refracted or reflected. 


Of the Bending of the Rays in their Refrattion. 


Let DD (Fig 12) repreſent a denſe Medium (as 
Glaſs) whoſe Surface is GG, and AA a rare 


Medium (as Air). Now let us ſuppoſe a Power toextend 


all over the Surface G G, acting from AA towards 
DD in Lines perpendicular to the Surface GG, 
very ſtrong in Contact, but inſenſible at a very 
ſmall Diſtance from the ſaid Surface, which we will 


call the Attraction of the Surface G G, without conſi- 
dering whether it be any real Virtue in the ſaid Surface, 


or the Action of a Medium impelling towards it. Let 


Lines 11, 22, 33, ſuch as expreſs the Lines in which the 


Attraction exerts it felf, and the Line M M (extremely 


near to G G) the Limits of the Attraction, beyond which 
it cannot affect a Ray of Light. Let the Ray of Light 
Ra moving from a rare Medium into a Denſe in the 


Direction Rr, come towards the Surface G G in ſuch 


an Angle that it may be refracted. When the Ray 
comes to a, by the Attraction at à it will be acted upon 


appears like an Hole; or as if 


in 


nicks) be turned out of the Way into the Direction & a, 
inſtead of ar: When it is got to &, being acted upon 
in the Direction , its new Direction will become 
4 b : At e, by the Power acting in the Line © 5, it will 
change its Direction to cc; and laſtly, at 4 it will go 
into the Glaſs in the Line 4d, continuing in that ſtreight 


Line whilſt it moves in that Medium. * 
Now if the Lines 11, 22, 33, 1, c, 6, a, be infinitely 
near (as: they muſt be ſuppoſed to be) the Ray, in- 
ſtead of being broken into the ſeveral ſtreight Lines 
ab, Ic, and c d, will be bent into the Curveabcd; and 
the emergent Ray 4d will make the ſame Angle with 


4 


the Incident Ray Rr as if the Refraction had been made 
at once at the Point a, which Point may be conſidered 


as in the Surface G G, becauſe MM has been ſuppoſed 


extremely near that Surface: Then alſo may Refracti. 
ons be conſidered. in groſs, and Rays trac d, in all Op- 
tical Propoſitions, as if there were no ſuch Curve as 
what we have been deſcribing} © © 
Again, let D (Fig. 13) repreſent the denſe Me- 
dium or Glaſs, and A the rare Medium or Air; Ra 
a Ray of Light coming out of the denſe Medium in- 
to the Rare, in the Direction Ry, in which it may 
be refracted (as for Example, in an Angle of zo De- 
grees with the Perpendicular P a). Let MM be the 
Line which limits the Attraction of the Surface G G, 
which Attraction is exerted in Lines tending perpen- 
dicularly from MM to GG. As ſoon as the Ray of 
Light has emerged at 4, it is attracted in the Di- 
region a P, and therefore diverted from the Line 
21, into the new Direction aa; at 6, it is turned 
into the Line 6 b; at c, into the Line cc; ny at 
oy 7, In- 


1 
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4. into the Line 4 d; ſo that the emergent Ray will 
be dd, as if the Refraction had been performed in 

the point u, and that Point was in the Surface G G, 

without any Curve at abc d; and all the reſt as we 
conſidered it before, with chis Difference only, vix. 
That the Ray is bent juſt as it comes out (or rather 

vhen it is come out) of the denſe Medium; where- 
zs before we — its! A before. it came 
into it. a 


of the Bending f R in ; Reflection. 


But if the Ray Ra (Fig. 13) coming out of 
Glaſs into Air, ſhould come in ſuch a Direction 
as to be wholly reflected, as it will do when the An- 
ge R 4 P is of. 45 Degrees; I ſay the Reflection will 
not be made at the Surface GG, nor above it in 
the Glaſs; but under the ſaid Surface, in the Air, 
or even in a Vacuum, or any Medium leſs denſe, or 
rather leſs refractive than Glaſſs. Y 
MM repreſents the Limits of the Attraction of 
the Glaſs exerted in a Direction from MM to G 
perpendicularly, as we ſaid before. 
The Ray Ra, moving in the Direction R r, at 
its Emerſion at 4, is, for the Reaſons before given, 
turned into the Direction 2 a; then at 6, into the 
Direction 4 b; at c, into the Direction ec; at d, in- 
to the Direction dd; at e, into the Direction e e; 
and at f, into the Direction Ff parallel to G G; 
then at g, the Ray is again turned towards the 
Glaſs, by whoſe Attraction changing ſucceſſively 
into all the Directions gg, i i, & k, and 11; at laſt 
it re: enters the . in che Direction m m making 


me 


* 
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che fame Angle with the Perpendiculat 1 that Ra 
made with 4 P. Naw as the Lines perpendicular 
to GG drawn from MM arc infinitely near, the 
and as MM and GG are | extremely near, the 
Vertex of the Curve ( whoſe Tangent is Ff parallel 
to G G) will be ſo near the Point IJ, as to be con- 
| fidered as co-inciding with it, when we compare the 
Angle of Incidence with that of Reflection - then 
alſo will the Space between the Parallels pz and Pa 
be fo far diminiſhed, that thoſe two Lines may be 
looked upon as co-inciding, the Angles m p and 
R 2 being equal, whether the three Points m, I, , 
ee, TT OECITZTNN 
For theſe Reaſons, for common Uſe, one may 
conſider the Reflection from the under Surtace of 
the Glaſs as made at once in that Surface at the 
Point I. But when we examine Things ſtrictly, Ex- 
periments as well as the above Reaſoning, will ſhew, 
that there is ſuch a Curve as we have mentioned. 
See Experiment VI. Fig. 10 and 11; and we ſhall 
mention others. TY, „ 
VN. B. If any Point o: 
een à and 75, fall below (or beyond the Line MM, 3 
the Ray will then go on in a ſtraight Line Tangent . 
to the Curve in that Point where it leaves the Line 
| Now let us ſuppole Med cbarM (in the ſame 
Fig. to be Glaſs, or any other denſe Medium, and 
mp PR Air, or any other rare Medium, and Rea a 
Ray of Light moving in the rare Medium towards 
the denſe Medium in the Direction Ra towards r; if 
inſtead of an Attraction at the Surface of the Glaſs 
| 1 8 Nnnn MM, 
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of the Curve a bc, &c. be- 
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all the Force that it had (and would have 


| CRE 
MM, there be ſuppoſed a repellent Force, whoſe 
Limits are G G ; then will the Ray by the Repul- 
ſion of the Surface MM be bent into the Curve 
abcdefghikim in the fame Manner as we ſhewed 
it wonld be under the Surface G G, when Gp PG was 
conſidered as a denſe Medium. Hence it follows 
that a Ray moving in the Air, is reflected from a 
ſpecular Surface of Glaſs, or any other Mirrour, 
opake or diaphanous, without touching the ſaid 
N. B. That the ſame Power may, under different 
Circumſtances, attract to and repel from the 
fame Surface, ſhall be made out in the remaining 
Part of this Paper; but now taking ſuch a Power 
for granted, we will proceed in conſidering the 


wh 


Flexure of Rays 9 LINE. CV 
Let us ſuppoſe a Priſm A CB (Fig. 25) to have the 


attracting Power of its inferior Surface extend as far as 
the Line n m; if another Priſm G D F (the attracting 
Force of whoſe upper Surface extends as far as an) be 
brought very near to the firſt Priſm; where the at- 
tracting Powers of the Priſms interfere, they will 
deſtroy one another, becauſe they act in contrary Di- 
rections; and thereby the Limits of Attraction of 
each of the Surfaces will be contracted; the Power 
of AB extending no farther than # u, and that of DF 
no farther than m, whilſt the Space a mm loſes 
upon the 
Remoyal of either Priſm) to turg a Ray of Light, 
moving obliquely, out of its DireQion. TE. 
Now in this Situation of the Priſms, a Ray of 
Light entering the Surface CB at right Angles, will 
go through the ſecond Priſm alſo at Right Angles 
— we — — — _ 
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(not exactly in the ſame Line, but) in a Line 
parallel to the Direction of the incident Ray: For 
Example, let the Ray R à (not refracted at, becauſe 
perpendicular to, the Surface CB) emerge from the 
firſt Priſm at a, in the Direction @ r; its changed 
Direction at à will become a a, and at &, 6 b, or ra- 
ther the Ray will be inflexed in the Curve 45; and 
at 6 getting out of the Power of the Attraction of the 
Surface AB, it will (for the Reaſons before given) 
move in a ſtraight Line from & to c, where it will be 
bent again the contrary Way in the Curve c d of the 
fame kind as 46, and laſtly emerge in the Direction 4d 
parallel to the firſt Direction Rr. From hence it fol- 
lows, that when the Priſms are brought ſo near as to 
touch, their mutual Attractions deſtroying each other, 
the Rays of Light will not be bent, but paſs through 
the two Priſms (which in this Caſe perform the Of. 
fice of a Parallelopiped) in the fame Direction with 
which they came into the firſt Priſm, and conſe- 
quently produce no Colours; contrary to what is 
affirmed by Rizzett: (Page 78, 79, &c.) and 
when the Rays R 4 fall ' obliquely upon the Surface 
CB, the Effect of their Refraction at their Immer- 
ſion at S to produce Colours, is taken off by the 
 Refration which they ſuffer at their Emerſion 


_ExPERIMENT VII. 


I took the Cube of Fig. 8, and looking oblique- 
ly through it at the Hole of the Window of my dark 
Chamber (the Sun ſhining or not ſhining) the Hole 
appeared entirely colourleſs, as did alſo a Candle, 
Nnnan 2 ; both 


* ( Gre L 


bork a r n en 
ppearing h two Prilms to- 


through the Priſm. 


gether, as in FIg. 10, if the Rate © of the dark Cham- 
der be at k, it appetats white to the Eye at E; but 
if the Angles of the Priſms at BF be a lirele ſept 
rated, whillt the Points A D touch, the Hole will 
appear coloured: When the - Surfaces are ſeparated 
at A D, and touchat BF, the Colours appear in an 
inverted Order; but if the Sarfaces AD and BF are 
parallel, whether - they” touch or not, the Hole will 
appear Whice. 
N. B. Ia this Caſe the Pri ue muſt be nile 
that the Surface F G 


wiſe AB and DF muſt be fo inelinel to one another 
as to render A C and FG parallel. Indeed if one 


cf 'the Priſus be very fur remove fromthe or her, 


the heterogemevus Tight which entered in 2 FG, 


may be fo fur ſpreud by'The Separation of the dif. 

feremtly refrungible Ray He, That the Priſm ABC 
wilt nor tube it wy in; Then the Eye behind the e. 
cond Priſin may Jet Colours, as 17 Suppoſe Nite 
zeti d. Ser Page 79 of his Book. 

If che Ray of Light R C dd (His. 15.) 
changing its icottic in the Manner above-men- 
tioned, makes an Angle of about 45 Degres with 
the Perpendicular Pa; upon the . of the 
lower Priſm, the Ray will be turned up again, as 
in Fig. 14. But if the Angle PaR be greater, the 
Ray will ill be 8 up again in a Curve, as 
abc de (Fig. 16) notwithſtanding the lower 
Priſm ĩs at Br&; bas if that Priſm be brought 
oloſer to the Surface A B, the Curves will be deſtr 


up 
es oyed 
where the Priſms touch, and all the Rays in the Place 
of Contact brought down through the lower Priſm. 


THE 


may be parallel to AC; other. 


- — —— — — TT — — 


F 


T HE moſt refrangible Rays conſiſt of ſmaller Par- 


ticles than the leaft refrangible Rays, and therefore 
muſt have leaſt Momentum, the Velocity of all the 
_ being the ſame ; and conſequently are more 
eaſilyturned out of the Way by Attraction or Re. 


pulſion, which makes the Curves made by the pur- 


ple and violet Rays under the Surface A B, to be leſs 


and nearer the faid Surface than the Curyes made by 


red and orange Rays, 


Suppoſe a Violet Ra moving in the Direction R r 


7 ( Fig. 16.) to be fo bent under the Surface A B, that 


at the Vertex of the Curve, or where its Tangent cc 


is parallel to A B, there {till remains a ſmall Space be- 
tween the Curve and the Line » u, where the Limits 
of Attraction (contracted by the Proximity of the 


-undermoſt Priſm DF G end) that Ray will be turn- 
ed up again in the Curve d e 5, and ſo reflected in 


the Line ff, the Directions having been ſucceſſively 


changed, as in Fig. 14. But a red Ray with the 
ame Inclination, would paſs on into the lower 

Priſm, as was explained in Fig. 15. Becauſe the 
Momentum of the red Ray being greater than that of 
the Violet, the ſame Degree .of Attraction could not 


give it the ſame F lexure. 


This is confirmed by Experiment, for when the 
lower Priſm is not preſſed hard againſt the upper 
(as in Fig. 11.) the Rays brought down to R make 


a Spot of a Colour made up chiefly of red and orange 


Rays; but when the Priſms are preſſed cloſer, the 


Spot grows bigger and perfectly white in its Middle, 
= 


Spot; bur it is incloſed round with a reddith Border, 
occaſioned by the Parts of the Priſm which are very 
near, 
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all Sorts of Rays are brought down to the 


— 


, (62S) . 
near, but not in Contact, or at leaſt not near enough 
to bring down the green, blue, purple and violet 
Rays. This ſhews that the Reflection is not made 
from the interior ſolid Parts of the Glaſs, nor from 
the Parts in the Surface, as Rig rgetti affirms. But this 
is made more evident by  * FO 


1 


ExzERIMENT VIII. Fig. 17. 


A Candle being in the Poſition K, the Eye at E, 
and the Priſm at AB C; a ſtrong Image of the Can- 
dle was ſeen at k as in Fig. 7. But lifting up a Veſſel 
of Water VSS V till the Surface of the Water VV 
touched AB the lower Surface of the Priſm, the I- 
mage of the Candle became almoſt inſenſible, as the 
Eye loſt all thoſe Rays which now were attracted in- 
to the Water. And for a farther Proof, that the Re. 
flection is made under the Surface and not in it, 
when the Priſm was taken out of the Water, being 
wet at its lower Surface, or having a Stratum of 
Water ( whoſe Surface was VV Fig. 18) under 
AB, the Image of the Candle did again become vivid, 
the Rays being turned up again under VV. Indeed 
the Image, in this Caſe, though ſtrong, did not ap- 
pear well defined, by Reaſon ef the Unevenneſs of 

% / I To 
l am very well aware that Rig getti may anſwer 
here, that what I have ſaid above, does in ſome Mea- 
ſure favour his Notions; and that the Rays which (in 

Fig. 7, having paſſed through AB, the lower Surface 

of the Priſm) are turned up again to the Eye at E, 

do nor ſuffer a Reflection but a new Immerſion ; for 
he fays, in Page 125. — © Anglus Fay Sir 

| « 1/aac 
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* Jſaac Newton) ſecundo ſubjungit, quod f lumen 
<« in tranſitu e vitro in aerem obliquits incidat, 
« quam in angulo graduum 40, 2 in totum re- 
« fectitur. Ego vero reſpondeo, quod ex iis, quæ 
„ docui in Prop. 4. Cap. 1. elicitur hanc non eſſe 
« yeram luminis reflectionem, ſed potius novam Im- 
«* merſionem; & ideo nego quod ex iſto Phænome- 
* no ſequatur lumen a partibus corporum ſolidis, 
« aliquo interjecto interyallo, reflecti. And a little 
lower, having quoted what Sir 1/aac Newton ſays, 
concerning the blue Light, which, coming from one 
Priſm obliquely upon the farther Surface of another, 
is wholly reflected, at the ſame Inclination that the 
red Light is wholly tranſmitted. — He ſays, “ Satis 
« ſit iterum reſpondere, quod in hoc etiam caſu eſt 
“ nova luminis immerſio, quæ dicitur ab auctore 
„„ He 55 Ro. 3 
But this is only cavilling about Words; for if the 
Ray of Light, which moving in a denſe Medium 
falls obliquely on the Surface common to that and a 
rarer Medium, be turned back again in the denſe 
Medium, ſo as to make the Angle in which it returns 
from the ſaid Surface equal to that in which it came 
to it; this Return of the Ray may properly be call- 
ed a Reflection, whether the Ray be turned back at 
the Point of the Incidence in the Surface, or be car» 
ried about the Point of Incidence in a ſmall Curve, 
whoſe Conſideration may be omitted in tracing the 
Way of a Ray of Light in its Paſſage, for making of 
optical Machines. Whoever reads the 8th Prop. of 
the 2d Part, Book II. of Sir {/aac's Opticks, may very 
_ eaſily find that he was not ignorant of the turning 
back of the Ray under the Surface of the Glaſs be- 
FER — fore 
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fore it returned into it: And though the Reflection in 
that Cafe be not made by impinging on the ſolid Parts 
of the Glaſs, yet it is owing to them that the Light 
(ated upon at a Diſtance) is turned up again, as has 
been ſhewn by ſeveral of the Experiments abovemen- 
tioned. z - 5 En oy 
Now let us ſee how Riggetti's Account of the new 

Immerſion agrees with Phenomena. OT”: 
|  Letall above the Line Pp (Fig. 19) be a denſe Medi- 
um, as Glaſs; and all below it a rare Medium, as Air; 
ABCD is a Beam of Light inſenſible in Thickneſs, but 
of ſome Breadth, whoſe Rays cohere to one another, 
and whofe Section or firſt Line is B C. If the Medium in 
which B Cs, did not change, B C would move parallel to 
it ſelf in the Lines B and Cd; but as the End C of 
the Line BC comes out into a rare Medium, which be- 
ing of leſs Reſiſtance to Light (for ſo he ſuppoſes) the 
Point C moving with more Facility than the Point 8 
deſcribes the Curve CF H, whilſt B moving in the 
denſe Medium with more Difficulty, deſcribes the leſ- 
fer Curve BEG; then the Point C being got to H is 
re-immerſed, and the Line BC being got to HG goes 
on in the Direction HK GL parallel to itſelf, draw. 
ing the Beam after it in a rectilinear Direction, after 
Part of it has been bent within the Glaſs and Part of 

it without. 4 e 83 
Now if this be true, and Pp be a Priſm, I beg 
to know what becomes of the Line at E F which u- 
nites the Rays of the Beam about the Point of Inci- 
dence I, when Water 1s brought to touch the Surface 
Pp, as at AB Fig. 17 ? If it be ſaid that Water mak- 
ing a great Refiſtance, though not ſo great as Glaſs, the 
Curve BE G deviates fo little from the Line B à that 
3 the 
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the Point E comes below I, and the Beam is wholly 
refracted; I ask whence comes the faint Image at k? If 
it be anſwered, that ſome Part EI of the Line EF 
(Fig. 19) is turned up to the Eye at E (Fig. 17; 
what becomes of the lateral Coheſion of Light on 
which Rizgzetti founds his chief Propoſition, and 

from which he draws his Conſequences? 
It would be tedious as well as uſeleſs to be particu- 
lar in ſhewing all Riggetti's Miſtakes; therefore I 
ſhall only mention one more Experiment from Sir Laas 
"Newton, which I repeated on Account of what is 
ſaid in Rizzert?'s Preface, Page 16, viz. that if 
(according to Sir Iſaac) Rays were differently reflex- 
| able, Colours muſt be produced by Reflection from 4 
plane Surface; but this, ſays our Author, is contrary 
to Experience. Now this his Aﬀertion is diſproved by 


EXPERIMENT IX. 


As this Experiment was made exactly in Sir T/aac 
Newton's Manner, and with the ſame Succeſs, I re- 
peat the Account of it in his own Words. 
„ Let HF G in Figure 20] repreſent a Priſm in 
ce the open Air, and S the Eye of the Spectator, view- 
c ing the Clouds by their Light coming into the Priſm 
& at the plane Side FIGK, and reflected in it by its 
„ Baſe HEIG, and thence going out through its plane 
Side HE F K to the Eye: And when the Priſm and 
« Eye are conveniently. placed, ſo that the Angles of 
& Incidence and Reflection at the Baſe may be o. about 
« 40 Degrees, the Spectator will ſee a Bow M N, of a 
e blue' Colour, running from one End of the Baſe to 
tc the other, with the concave Side towards him, and 
1 5 5 OOO o « the 
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« the Part of the-Bafe IM N G beyond this Bow will 


« be brighter than the other Part EMNH on the o- | 


* ther Side of it. Now for underſtanding the Reaſon 
« of it, ſuppoſe the Plane A B C to cut the plane Sides 
« and the Baſe of the Priſm perpendicularly. From 
_ « the Eye to the Line B C wherein that Plane cuts the 
«. Baſe, draw the Lines S p and 8t in the Angles SpC 
* 50 Degrees 2 and 8 C 49 Degrees 3, and the 
* Point p will be the Limit beyond which none of 
the moſt refrangible Rays can paſs through the 


* Bafe of the Priſm, and be refracted, whoſe Inci- 


« dence is ſuch that they may be reflected to the 
« Eye; and the Point ? will be the like Limit for 
« the leaft refrangible Rays, that is, beyond which 
* none of them can paſs through the Baſe,” whoſe In- 


1 cxdence is ſuch, that by Reflection they may come 


4̃ to the Eye. And the Point » taken in the middle 


« Way between p and t, will be the like Limit for 
* the meanly refrangible Rays. And therefore all 
« the leaſt refrangible Rays which fall upon the Baſe 
4 beyond t, that is, between # and B, and can come 
« from thence to the Eye will be reflected thither : 
* But on this Side 2, that is, between t and C, many 
of theſe Rays will be tranſmitted through the Baſe: 


« And all the moſt refrangible Rays which fall upon 


the Baſe beyond p, that is, between p and B and can 


oY by Reflection come from thence to the Eye, will be 


reflected thither, but every where between p-and 5. 
* many of theſe Rays will get thro” the Baſe and be 
«. retracted; and the fame is to be underſtood of the 
_ < meanly refrangible Rays on either Side of the Point 
4 5 Whence it follows, that the Baſe of the Priſm 
_ * muſt every where between # and B by a total Re- 
— flection 


Es ( ay 
« flection of all Sorts of Rays to the Eye, Took 
% white and bright. And every where between p 
ce and C, by reaſon of the Tranſmiſſion of many 
4 Rays of either Sort, look more pale, obſcure and 
* dark. But at 7, and in otbet Places between 9 
« and t, where all the more refrangible Rays are re- 
« fleted to the Eye, and many of the leſs refrangi- 
4 gible are tranſmitted, the Exceſs of the moſt re- 
4 frangible in the reflected Light will tinge that Light 
« with their Colour, which is violet and blue, this 
46 happens by taking the Line CP r7B any where 
« between the Ends of the Priſm H G and EI 
I this needs any farther Explanation, let us ſup- 
pole CAB the Section of the Priſm in Fig. 20. 
transferred to Fig. 21. at ACB. If Ro be a red 
| Ray inclined to a Perpendicular to ABin an Angle 
of more than 41 or 42 Degrees, it will at its Emer- 
ſion under the Surface AB ve turned into the Curve 
bmi, and ſo go up again to the Eye at E; but a- 
nother red Ray coming in the Direction r # making 
an Angle with the Perpendicular ſufficiently leſs, will 
after its Emerſion at #, be only bent fo much as 
to be turned out of the Way, and refracted to 4, in 
an Angle of Refraction agreeable to the Refrangibi- 
lity of red Light. But Vn a violet Ray with the 
ſame Inclination as the laſt red one n ſhall not be 
refracted, but turned up in the Curve i P, and fo 
go to the Eye at E. Another violet Ray vm making 
an Angle ſomething leſs with the Perpendicular, will 
paſs through the Glaſs, and be refracted in the Line 
22S. Upon this Account all that Part of the Baſe 
of the Priſm (of which AB is the Section) between 
A and p will be dark or faint, all that Part between p 
O O00 2 and 
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and -# be tinged with a bluiſh Colour, and all be- 


tween o and B of a bright White. 


POSTSCRIPT. 


1 of Rays of Light juſt as they 
1 come to be reflected or refracted, may be 
eaſily underſtood by ſuch as are well acquainted with 
thoſe Properties of Light, which Sir 1/aac Newton 
calls their Fits of eaſy Reflection, and Fits of eaſy 
Tranſmiſſion ; without any Hypothefis, but by Con- 
ſequences fairly drawn from Experiments and Ob- 
ſervations. But as Signior Riggetti does not ſeem 
(in his Book) to have the leaſt Notion of thoſe 
Properties of Light, and the nice Obſervations on 


which they are founded; and ſeyeral other Perſons 


have not Time to read thoſe Parts of the Opticks 
with ſufficient Application ; to ſhew-how the ſame 
| Power of the Surface of a denſe Medium may both 
attract and repel under different Circumſtances —_—— 
I content myſelf here with giving the Hypotheſis, 
which Sir 1/aac does before he comes to that Part 
of his Book where he demonſtrates the Fits aboye- 
_ mentioned. e f 
If GG be the Surface of a denſe Medium 
GDDG, on which a Tremor is cauſed by the 


Warmth communicated to it by the Rays of Light, 


ſo as to give a Wave- like Motion to the Medium 
immediately next to the Surface GG; as that vi- 
bratory Motion is performed, the Medium alter- 
nately puſhes from the Surface, and returns towards 
it (as is repreſented by the Poſition of the Darts in 
the 
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the Darts in Figure) and puſhes back the Light fo as 
to reflect it when the Vibration is contrary to its 
Direction, but brings it down to be refracted when 
the Vibration conſpires with the ſaid Motion. See 
4 further Account of this in Sir Iſaac Newton's 
Opticks, Book II. Part 3. Propoſition 12. 
The Perſons preſent at the Experiments above- 
mentioned, tried them as well as myſelf, and be- 
ing fatisfied with the Succeſs of them, allowed me 
to mention it, and make uſe of their Names in this 


Account. 


Of the Rovar Socrerty. 


Sir Hans Sloane, Preſident. 
Dr. Scheutzer. its 
Mr. Grey, 
Mr. Georges. 
Mr. Dugood. 


Other GENTLEMEN, 


Colonel Ipot/avood. 
Mr. Hazly. 
Mr. Graham. 
Mr. Hewet. 


FOREIGNERS. 
The Abbot Lercari, a Nobleman of Genoa, Cou- 
ſin to Cardinal Lercari. No OM 


The Abbot Cuzzom:. 
The Abbot Rolli, and his Brother. 
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III. The Method of making Tin-Plates, extracted 
from the Memoirs of the Academy of Sciences, 

for the Year 1725, by William Rutty, M. D. 

N. S. Sec. bi AL Ao 


"HE making of Tin-plates, or Lattin, as it is 
L called, being not commonly practiſed in Eng- 
land, though there is ſo great a Conſumption of ir, 
either becauſe the Method is not ſufficiently known, 
or becauſe that in Uſe to make ſmall Quantities for 
particular Purpoſes is much too dear to anſwer the 
Artificer's Expectation in making larger, whereby 
we are obliged to export our own Tin to Germany, 
to receive it back again manufactured, I thought it 
not improper to lay before the Society the Method 
the Germans themſelves make ule of, as I have ex- 
tracted it from a Diſſertation of Mr. De Reaumur,prin- 
ted in the laſt Volume of the Memoirs of the Aca- 
demy of Sciences of Paris, in which alſo he lays 
down ſome Improvements, as he thinks, of his 
OWN. F 
He takes notice then that the making of Tin- plates, 
(which is called in France, white Iron) does not pro- 
perly begin, till they go about to prepare the Leaves 
or Plates of Iron that are to be tinned, which are ſup- 
poſed to be ſufficiently thin and flat, and cut into 
Squares: But there are only certain Sorts of Iron 
which can be reduced into theſe Leaves, of which 
thoſe are the moſt proper, that when heated are eaſi- 
eſt extendible, and yet can be forged with a Hammer 
when cold; the more ſoft and extremely flexible, as 


well 


well as the more brittle being to be rejected. Theſe 
Leaves are drawn from Bars of Iron, about an Inch 
{quare ; which being made a little flat, they cut into 
thin Pieces or Soles ( /emel/es) which they fold toge- 
ther, and having made them into Parcels containing 
forty Leaves cach, beat them all at once with a Ham- 
mer that weighs from 600 to 700 tt Weight. After this, 
the principal Part of the whole Art is to prepare theſe 
Leaves; for the lighteſt Duſt, or the leaft Ruſt upon 
their Surface will prevent the Tin from uniting with 
them. This may indeed be taken off by filing, but 
that being much too expenſive, the ſame may be 
brought about by ſteeping the Plates in acid Waters, 
for a certain Time, to what Number pleaſe, and 
when they are taken out, ſcouring them with Sand, 
in order to fetch off any Thing that may remain upon 
the Surface: And by this Method a Woman may clean 
more Plates in an Hour, than the moſt expeditious 
Workman can file in many Days. Of theſe Waters 
the Author mentions ſeyeral ; but what the Germans 
themſelves uſed, and which they make a mighty Se- 
ret of, he found to be only common Water made ea- 
ger with Rye, which requires very little Pains. For 
after they have ground the Grain groſly, and pounded 
it, they leave it to ferment in common Water for a certain 
Time, and with a little Patience they are ſure to have 
an eager Menſtruum. With this Menſtruum they fill 
Troughs or Tuns, into which they put Piles of Iron 
Plates; and to make it grow eager the better, and to 
have more Activity, they keep theſe Veſſels in Vaults 
or Stoves which have little Air, and in which they 
keep lighted Charcoal. The Workmen go into theſe 
Vaults once or twice in a Day, either to rare the 
- Aates⸗ 
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III. The Method of making Tin- Plates, extracted 
from the Memoirs of the Academy of Sciences, 

For the Near 1725, by William Rutty, M. D. 

F enn 


THE making, of Tin- plates, or Lattin, as it is 
1. called, being not commonly practiſed in Exg- 
land, though there is ſo great a Conſumption of it, 
either becauſe the Method is not ſufficiently known, 
or becauſe that in Uſe to make ſmall Quantities for 
particular Purpoſes is much too dear to anſwer the 
| Artificer's Expectation in making larger, whereby 
we are obliged to export our own Tin to Germany, 
to receive it back again manufactured, I thought it 
not improper to lay before the Society the Method 
the Germans themſelves make ule of, as I have ex- 
tracted it from a Diſſertation of Mr. De Reaumur, prin- 
ted in the laſt Volume of the Memoirs of the Aca- 
demy of Sciences of Paris, in which alfo he lays 
down ſome Improvements, as he thinks, of his 


own. 


He takes notice then that the making of Tin-platcs, 
(which is called in France, white Iron) does not pro- 
perly begin, till they go about ro prepare the Leaves 
or Plates of Iron that are to be tinned, which are ſup- 
poſed to be ſufficiently thin and flat, and cut into 
Squares: But there are only certain Sorts of Iron 
which can be reduced into theſe Leaves, of which 
thoſe are the moſt proper, that when heated are eaſi- 
eſt extendible, and yet can be forged with a Hammer 


when cold; the more ſoft and extremely flexible, as 


well 


Mn (%% 
well as the more brittle being to be rejected. Theſe 
Leaves are drawn from Bars of Iron, about an Inch 
{quare ; which being made a little flat, they cut into 
thin Pieces or Soles (ſemelles) which they fold toge- 
ther, and having made them into Parcels containing 
forty Leaves each, beat them all at once with a Ham- 
mer that weighs from 600 to 700 . Weight. After this, 
the principal Part of the whole Art is to prepare theſe 

Leaves; for the lighteſt Duſt, or the leaſt Ruſt upon 
_ their Surface will prevent the Tin from uniting with 
them. This may indeed be taken off by filing, but 
that being much too expenſive, the ſame may be 
brought about by ſteeping the Plates in acid Waters, 
for a certain Time, to what Number they pleaſe, and 
when they are taken out, ſcouring them with Sand, 
in order to fetch off any Thing that may remain upon 
the Surface: And by this Method a Woman may clean 
more Plates in an Hour, than the moſt expeditious 
Workman can file in many Days. Of theſe Waters 
the Author mentions ſeveral; but what the German: 
themſelves uſed, and which they make a mighty Se- 
ceret of, he found to be only common Water made ea- 
ger with Rye, which requires very little Pains. For 
after they have ground the Grain groſly, and pounded 
it, they leave it to ferment in common Water for a certain 
Time, and with a little Patience they are ſure to have 
an eager Menſtruum. With this Menſtruum they fill 
Troughs or Tuns, into which they put Piles of Iron 
Plates; and to make it grow eager the better, and to 
bave more Activity, they keep theſe Veſſels in Vaults 
or Stoves which have little Air, and in which they 
keep lighted Charcoal. The Workmen go into theſe 
Vaults once or twice in a Day, either to _ the 
Aates⸗ 
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Plates that they may be equally expoſed to the Action 
of the acid Liquor, or to take out thoſe that are ſuffi- 
ciently cleanſed, or to put others in their room: And 
as the Liquor is more acid, or the Heat of the Vault or 
Stove is more intenſe, the Plates are ſooner cleanſed ; 
but it requires at leaſt two Days, and ſometimes a great 
deal more. This is the Method which the Germans 
employed in the Tin-works in France, conſtantly made 
uſe of to prepare the Iron- plates to receive the Coat of 
Tin: But as the Author obſerved, that the conſtant 
Attendance upon them in the Stoves was very labori- 
ous, the Heat therein being almoſt inſupportable to 
thoſe who are not uſed to it, he propoſes ſome other 
Methods which are attended with very little Trouble, 
and as ſmall, if not a leſs Expence; and which upon 
Trial ſucceeded full as well. Having therefore ob- 
| ſerved that the Iron. leaves or Plates are covered with a 
Scale or Layer, half vitrified by the Fire, on which 
Acids have none or very little Effect, he imagined that 
_ inſtead of dzſolving the Iron in theſe acid Waters, it 
would be better to make it ruſt, and thereby put it in 
aà Condition to be eaſier cleanſed from theſe Scales; as 
Ruſt is accompanied with a ſort of Fermentation and 
Rarefaction, and the Matter which ruſts takes up a great- 
er Space, and raiſes up whatever oppoſes it. To this 
Purpoſe he ſteeped Iron Plates in different eager Men- 
ſtruums, as in Water in which Alum, common Salt and 
Sal-armoniack were ſeparately diſſolved; and others of 
the ſame Iron he only dipped into the ſame Waters, 
and inſtantly taking them out expoſed them to the Air. 
Theſe latter were ruſted by all of them, but ſooner 
by that in which the Sal-armoniack was diſſolved. Af- 
ter two Days, during which every Plate had been dip- 
: ped 
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ped into the Menſtruum but twice or thrice, he ſcour- 
ed them, and likewiſe thoſe he had left to ſteep for 
that Time; and comparing them together, found that 
thoſe; which had been only wetted at different Times, 
cleanſed” better than thoſe which were ſteeped; the 
Ruſt covering all the Surface of the latter without raiſ- 
ing the Scale; whereas in the former, as ſoon as one 
Part of the Metal is detached, it is attracted by the 
Menſtruum, and the Surface is raiſed into Bliſters of 
Ruſt. Theſe: Diſſolvents, the Author takes notice, tho? 
weak in themſelves, yet produce the Effect as well 

as the ſtronger, which are much dearer: But amongſt 
the latter he prefers Vinegar, which being very plen- 
tiful in France, may be uſed with little Coſt. For 

you need only dip each Leaf into it, and take it out 
again immediately, leaving it afterwards in ſome moiſt 
Place, and it will be ſcaled in eight and forty Hours, 
if you take care to repeat this 3 or 4 Times in a Day. 
The ſcaling will ſtill be more expeditious, if you diſ- 
ſolve a little Sal-armoniack in the Vinegar, a Pound 
or two to a Puncheon; for as the Vinegar diſſolves I- 
ron well, fo Sal-armoniack, as juſt obſerved, ruſts it 
ſooner than any other Salt: But this muſt be uſed very 
moderately, and the Leaf muſt be left to ſteep in clean 
Water to diſſolve any Particles of it that may ſtick to 
its Surface, which may otherwiſe make it ruſt after it 
is tinned. If you ſcale with Vinegar, and want to do 
it at a leſs Expence, you need only plunge the Leaves 
once or twice at fartheſt, and when the Vinegar is dri- 
ed upon the Surface, fprinkle it with Water ;- or dip 
them into it, and take them out immediately. There 
are ſeveral other Ways of making Iron ruſt, as keeping 
it in a moiſt Cellar, expoſing it to the Dew, ſprinkling 
Pppp | it 
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common Water, which Lie will have the deſired Effect: 
But as the Leaves of Iron are fenfibly much eaſier cddeanſ. 
ed on one Side than the other, the bad Side rarely 


ing one Side is more expoſed to the Action of the Ham- 
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will till act quicker by diſſolving Sal- armonlack in it. 
In thoſe Countries where the Pyrites is common, the 
Vitriolick Waters will ſeale them ſoon enough, which 
are almoſt as cheap as common Water: You need only 


heap the Pyrites together, and leaving them to moulder 


in the Air, make afterwards a Lixivium with them and 


taking the brilliant Poliſh in the tinning, but having 
always ſome Spots, which proceeds in that in the beat- 


met, and is therefore better plained, the Author again 
adviſes not-to-ſteep them, but only to moiſten them, in 
order to make them ruſt, whereby you need moi- 


ſten that Side only that wants it moſt: Whereas 
if you ſteep them, as the bad Side will take double 
or triple the Time of the other, the acid Menſtruum 
will diſſolve the Surface, and occaſion à Loſs of Iron. 
He next gives two Cautions neceflary to be followed: 


the firſt is in the Management of the Plates before they 


come to be prepared; which is in the beating of them, 
to change the Place of each in its Turn, that every 
one may receive the immediate Action of the Hammer, 


etherwiſe they will not extend equally: the ſecond is 


to ſteep them in Clay or Fuller's earth tempered'with 
prevent their ſoldering 


Water before you heat them, to 
with one another. He then cloſes this Part of the Ope+ 


ration with remarking: that. whatſoever: of theſe Me- 


thods are pitched upon, whether the old one, of which 


he has learnt the Secret, or any of the new, which he 
has here ſhe wn, it is abſolutely neceſſary after the Plates 


2. are 


_ ſwim over them. For this P 
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are ſufficiently ſcaled, to ſcour them with Sand, and 
when there remains no more black Spots upon their 
Surface, to throw them into Water to prevent their 
ruſting again, and leave them in it till the Inſtant you 
0 IT ih them, or in the Term of Art, blanch them. 
This he obſerves is the very Obje& of the whole Art, 
and. is kept as much a Secret by the Bancher, as the a- 
cid eroding Menſtruum is by the Scaler: But the Man- 
ner of doing it is thus. They flux the Tin in a large 
iron Crucible, which has the Figure of a broken Pyra- 
mid with four Faces, of which the two oppoſite ones 
are leſs than the two others. This Crucible they heat 
only from below, its upper Border being luted in the 
- Furnacequite round. The Crucible is always deeper 
than the Plates which are to be tinned are long, which 
they always put in downright, and the Tin ought to 
| Purpoſe Artificers of differ- 
ent Trades prepare the Plates in different Manners, 
which are all exceptionable : But the Germans he per- 
ceived made uſe of no Preparation whatſoever, except 
putting the ſcoured Plates into clean Water, as juſt 
remarked; but when the Tin is melted in the Crucible, 
they cover it with a Layer of a Sort of Suet, an Inch 
or two thick, through which the Plate muſt paſs before 
it comes to the Tin: The firſt Uſe of which is to 
keep the Tin from burning, and if any Part ſhould take 
Fire, as the Suet will ſoon moiſten it, to reduce it to its 
natursl State again. This Suet is compounded, as the 
Blanchers ſay, and is of a black Colour, which the Au- 
thor thought might be given it with Soot or the Smoak 
of a Chimney, only to ſpread a Myſtery over their Work; 
but he found it true ſo far, that common unprepared Suet 
Was not ſufficient: For after ſeveral Attempts, there 
Ppppz was 
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_— red, blue, and yellow, and the whole appear of a villain- 


Order: But generally ſpeaking, they dip the Plates in- 
to Tin that is more or leſs hot, according to the Thick- 


. 

was always ſomething wanting to- render the Succels of 
the Operation certain. The whole Secret then of 
Blanching lies entirely in the Preparation of this Suet : 
And this he at laſt diſcovered to conſiſt only in firſt 


_ frying and burning it; which not only gives it the Co- 
Jour, but puts it into a Condition to give the Iron a 
Diſpoſition to be tinned, which it does ſurpriſingly. 


The Tin itfelf ought to have a certain Degree of Heat; 
for if it is not hot enough it will not ſtick to the Iron; 
if it is too hot, it will cover it with too thin a Coat, and 

the Plates will have ſeveral Colours, as a Mixture of 


ous yellow Caſt. To prevent this, by knowing when 
the Tin has a proper Degree of Heat, they might firſt 


make an Eſſay with ſmall Pieces of the ſcaled Plates, and 


they would learn from them when the Tin is in proper 


neſs they would have the Coat to be of. Some Plates 
they only give one Layer to, and theſe they plunge in- 
to Tin, that has a leſſer Degree of Heat than that in- 


do which they plunge thoſe Plates which they would 
have take two Layers; as alſo when they give theſe 
the ſecond Layer, they put them into Tin that has not 
ſo great a Degree of Heat, as that into which they were 
put the firſt Time : Beſides which, it is to be obſerved, 
that the Tin, which is to give the ſecond Coat, ought 
do be freſh covered with Suet, but only with the cotnmon 
Sort without Preparation ; for melted Tin is ſuffici- 


ently diſpoſed to attach it ſelf to ſolid Tin; and in 


_ -thisCaſe it is to tin itſelf, to which the new Tin is 
to be joined. As to the Choice of the Tin, the Man- 
ner of making it Is as bright as poſſible, with a Num- 


ber 
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ber of little Articles neceſſary to the Practice, the Author 
refers them to another Time, as more properly belong- 
ing to the Deſcription of the whole Art, than to a 
Memoir in which he only gives the Principles of it. 


* 
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IV. A Letter from the Reverend Mr. James Brad- 
ley Savilian Profeſſor of Aſtronomy at Oxford, 
and F. RS. to Dr. Edmond Halley Aſtronom. 
Reg. &c. giving an Account of a new diſ- 


4 * 


VO having been pleaſed to expreſs your Satis. 
1 faction with what I had an Opportunity ſome - 
time ago, of telling you in Converſation, concerning 
ſome Obſervations, that were making by our late wor- 
thy and ingenious Friend, the honourable Samuel 
Molyneux Eſquire, and which have ſince been conti- 
nued and repeated by my ſelf, in order to determine 
the Parallax of the fixt Stars ; I ſhall now beg leave 

to lay before you a more particular Account of them. 
Before I proceed to give you the Hiſtory of the Ob- 
ſervations themſelves, it may be proper to let you know, 
that they were at firſt begun in hopes of verify ing and 
confirming thoſe, that Dr. Hook formerly communicat- 
ed to the publick, which ſeemed to be attended with 
Circumſtances that promiſed greater Exactneſs in them, 
than could be expected in any other, that had been 
made and publiſhed on the ſame Account. And as his 
Attempt was what principally gave Riſe to this, ſo his 
Method in making the Obſervations was in _ 

| Ele 


Meaſure that which Mr. Molyneux followed: Fer 
he made Choice of the ſame Star, and his Inſtrument 
Was conſtructed upon almoſt the ſame Principles. But 
if it had not greatly exceeded the Doctor's in Ex- 
actneſs, we might yet have remained in great Uncer- 
tainty as to the Parallax of the fix? Stars; as you will 
perceive upon the Compariſon of the two Experiments. 
Ik) bis indeed was chiefly owing to our curious Mem- 
ber, Mr. George Graham, to whom the Lovers of 
Aſtronomy are alſo not a little mdebted for ſeveral o- 
ther exact and well-coutrived Inftruments. The Ne. 
ceſſity of ſuch will ſcarce be diſputed by thoſe that 
Have had any Experience in making Aſtronomical Ob- 
ſervations; and the Inconfiſtency, which is to be met 
with among different Authors in their Attempts to de- 
termine ſmall Angles, particularly the annual Paral- 


lax of the ft Stars, may be a ſufficient Proof of it 


to others. Their Diſagreement indeed in this Article, 
is not now ſo much to be wondered at, fince I doubt 
not, but it will appear very probable, that the In- 
ſtruments commonly made uſe of by them, were 
liable to greater Errors than many times that Pa- 
rallax will amount to. 155 + 

| The Succeſs then of this Experiment evidently 
depending very much on the Accurateneſs of the In- 
ſtrument that was principally to be taken Care of: 
In what Manner this was done, is not my preſent 
Purpoſe to tell you; but if from the Reſult of the 

Obſervations which I now ſend you, it ſhall be 
judged neceſſary to communicate to the Curious the 
Manner of making them, I may hereafter perhaps 
give them a particular Deſcription, not only of 


Molyneux 's Inſtrument, but alſo of my own, 
5 which 
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and upon the like Principles, though it is fom 
different in its Contraction, for a Reafon you will 
meet with-prefeatly. © 70 Vis 127% 


fitted for obſerving about the End of November 1725, 
and on the third Day of December following, the 
bright Star in the Head of Draco (marked y by 
Bayer) was for the firſt Time obſerved, as it paſſed 
near the Zenith, and its Situation carefully taken 


with the Iaſtrument. The like Obſervations were 


made on the gth, Irth, and x2th Days of the ſame 


Month, and there appearing no material Difference 


in the Place of the Star, a farther Repetition of them 
at this Seaſon ſeemed needleſs, it being a Part of the 
Fear, wherein no ſenſible Alteration of Parallax in 
this Star could foon be expected. It was chiefly 
therefore Curioſity that tempted me (being then at 
Kew, where the Inſtrument was fixed) to prepare 


which- hath ſinee been erected for the fame Purpoſe 55 


Mr. Molyneux's Apparatns was compleated and | 


for obſerving: the Star on December 17th, when 


having adjuſted the Inſtrument as uſual, I perceived 
that it paſſed a little more Southerly this Day than 


when it was obſerved before. Not ſuſpecting any 


other Cauſe of this Appearance, we firſt concluded, 


that it was owing to the Uncertainty of the Obſer- 


not ſo exact as we had before ſuppoſed; for which 


Neaſon we purpoſed to repeat the Obſervation again, 


in order to determine from whence this Difference 


T found that the Star paſſed ſtill more Sontherly than 
in the former Obſervations. This ſenſible Alteration 
the more ſurprized us, in that it was the contrary: 

way 


vations, and that either this or the foregoing were 


proceeded ;. and upon doing it on December zoth, 


way from what it would have been, had it pro- 
ceeded from an annual Parallax of the Star : But 
| being now pretty well fatisfied, that it could not be 
nn entirely owing to the want of Exactneſs in the Ob- 
$ ſervations ; and having no Notion of any thing elſe, 
' . -, thar-could cauſe ſuch an apparent Motion as this in 
the Star; we began to think that ſome Change in 
the Materials, Sc. of the Inſtrument itſelf, might 
have occaſioned it. Under theſe Apprehenſions we 
remained ſome time, but being at length fully con- 
vinced, by ſeveral Trials, of the great ExaQtneſs of 
the Inſtrument, and finding by the gradual Increaſe. 
of the Stars Diſtance from the Pole, that there muſt 

be ſome regular Cauſe that produced it; we took 
care to examine nicely, at the Time of each Obſer- 
vation, how much it was: and about the Beginning 
of March 1726, the Star was found to be 20% more 
| Southerly than at the Time of the firſt Obſervatiòn. 
| It now indeed ſeemed to have arrived at its utmoſt 
S Limit Southward, becauſe in ſeveral Trials made a- 
bout this Time, no ſenſible Difference was obſerved 
in its Situation. By the Middle of April it appear- 
ed to be returning back again towards the North ; and 
about the Beginning of June, it paſſed at the fame 
Diſtance from. the Zenith as it had done in Decem- 


ber, when it was firſt obſerved. _ - OLE 
From the quick Alteration of this: Star's Declina- 
nation about this Time (it increafing a Second in 
three Days) it was concluded, that it would now 
proceed Northward, as it before had gone Southward 

of its preſent Situation; and it happened as was con- 
jectured: for the Star continued to move Northward 
till September following, when it again became ſta- 

ED — tionary, 


5 (at —_ 
tionary, being then near 20“ more Northezly than in 
June, and no leſs than 39“ more Northerly than it 
was in March. From September the Star returned 
towards the South, till it arrived in December to 
the {ame Situation it was in at that time twelve 
Months, allowing for the Difference of Declination. 
on account of the Preceſſion of the Equinox. 
This was a ſufficient Proof, that the Inſtrument 
had not been the Cauſe of this apparent Motion of 
the Star, and to find one adequate to ſuch an Effet 
ſeemed a Difficulty. A Nutation of the Earth's. 
Axis was one of the firſt things that offered itſelf 
upon this Occaſion, but it was ſoon found to be 
inſufficient ; for though it might have accounted for 
the change of Declination in y Draconis yet it would 
not at the ſame time agree with the Phznomena in 
other Stars; particularly ina ſmall one almoſt oppoſite. 
in right Aſcenſion to y Draconis, at about the ſame 
Diſtance from the North Pole of the Equator : For, 
though this Star ſeemed to move the ſame way, as a 
Nutation of the Earth's Axis would have made it, 


JE Rae, its Declination but about half as 


much as y Dracunis in the ſame time (as appeared 
upon comparing the Qbſervations of both made upon 


the ſame Days, at different Seaſons of the Year ) this 
- plainly proved, that the apparent Motion of the 
Stars was not occaſioned by a real Nutation, ſince if 
that had been the Cauſe, the Alteration in both Stars 
would have been near equal 
The great Regularity of the Obſervations left no 
room to doubt, but that there was ſome regular 
Cauſe that produced this unexpected Motion, which 
did not depend on the Uncertainty or Variety of the 
_ > 7." WL Seaſons 
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Fay 


Seaſons of the Year. Upon comparing the Obſer- 
vations with each other, it was diſcovered, that in 
both the fore-mentioned Stars, the apparent Dif- 
Yi ference of Declination from the Maxima, was al- 
3 ways nearly proportional to the verſed Sine of the 
os Sun's Diſtance from the Equinoctial Points. This 
was an Inducement to think, that the Cauſe, what. 
| ever it was, had ſome Relation to the Sun's Situa- 
= -. tion with reſpect to thoſe Points. But not being 
| _ able to frame any Hypotheſis at that Time, ſuffi- 
_ cient to ſolve all the Phænomena, and being very 
deſirous to ſearch a little farther into this Matter; 
I began to think of erecting an Inſtrument for my 
ſelf at Wanſted, that having it always at Hand, I 
might with the more Eaſe and Certainty, enquire 
into the Laws of this new Motion. The Conſide- 
ration likewiſe of being able by another Inſtrument, 
to confirm the Truth of the Obſexyations hitherto 
made with Mr. Molynenx's, was no ſmall Induce- 
ment to me; but the Chief of all was, the Oppor- 


(| tunity I ſhould thereby have of trying, in what 
| Manner other Stars were affected by the ſame Cauſe, 


whatever it was. For Mr. Mohyneux's Inſtrument 

being originally deſigned for obſerving y Draconis (in 

order, as I faid before, to try whether it had any 

_ ſenſible Parallax ) was ſo contrived, as to be capable 

of bur little Alteration in its Direction, not above 

ſeven or eight Minutes of a Degree: and there being 

few Stars within half that Diſtance from the Zenitn 

of Kew, bright enough to be well obſerved, he 
could not, with his Inſtrument, throughly examine 
how this Cauſe affected Stars differently ſituated with 


reſpect 
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reſpect to the equinoctial and ſolſtitial Points of the 
Ecliptick. e l nee e ee e 
Theſe Conſiderations determined me; and by the 
Contrivance and Direction of the ſame ingenious 
Perſon, Mr. Graham, my Inſtrument was fixed up. 
Auguſt 19, 1727. As I had no convenient Place © 
where I could make uſe ef ſo long a Teleſcope as 
Mr. Mohynenx's, I contented my ſelf with one of 
but little more than half the Length of his ( vis. of 
about . 125 Feet, his being 24: ) judging from the 
Experience which I had already had, that this R- 
dius would be long enough to adjuſt the Inſtrument 
to a ſufficient Degree of Exactneſs, and I have had 
no Reaſon ſince to change my Opinion: for from all 
the Trials I have yet made, Fam very well fatisfied,. 
that when. it is carefully rectified, its Situation may 
be ſecurely depended upon to half a Second. As the 
Place where my Inſtrument was to be hung, in ſome 
Meaſure determined its Radius, ſo did ir alſo the 
Length of the Arch, or Limb, on which the Diviſions. 
were made to adjuſt it: For the Arch could not con- 
veniently be extended farther, than to reach to about. 
642 on each Side my Zenith, This indeed was ſuffi- 
cient, fince it. gave me. an Opportunity of making, 
Choice of ſeveral Stars, very different both in Mag- 
nitude and Situation; there being more than two. 
hundred inſerted in the Britiſh Catalogue, that may be 
obſerved with it. I needed not to have extended the. 
Limb ſo far, but that I was willing to take in Capella, 
the only Star of the firſt. Magnitude that comes fo- 
nent Zenith... | ET 
My Inſtrument being fixed, I immediately. began. 
to obſerve ſuch. Stars as I judged moſt proper to: 
Qqqqz. _— 


1 
give me light into the Cauſe of the Motion alread 
mentioned. There was Variety enough of ſin 
ones; and not leſs than twelye, that I could obſerve 
through all the Seaſons of the Year; they being 
bright enough to be ſeen in the Day-time, when 
neareſt the Sun. I had not been long obſerving, be- 
fore I perceived, that the Notion we had before en- 
tertained of the Stars being fartheſt North and South, 
when the Sun was about the Equinoxes, was only 
true of thoſe that were near the ſolftitial Colure : And 


after I had continued my Obſervations a few Months, 


I diſcovered, what I then apprehended to be a gene- 
ral Law, obſerved by all th e Stars, Viz. That each 
of them became ſtationary, or was fartheſt North or 
South, when they paſſed over my Zenith at ſix of 
the Clock, either in the Morning or Evening. I per- 
ceived likewiſe, that whatever Situation the Stars 
were in with reſpect to the cardinal Points of the 
Ecliptick, the apparent Motion of every one tend- 
ed the ſame Way, when they paſſed my Inſtrument 


about the ſame Hour of the Day or Night; for they 
all moved Southward, while they aff in the Day, 
and Northward in the Night; ſo that each was far- 
_ theft North, when it came about Six of the Clock in 
the Evening, and fartheſt South, when it came a- 
. , ⅛⁰P̃ 
Though I have ſince diſcovered, that the Maxima 
in moſt of theſe Stars do not happen exactly when 
they come to my Inſtrument at thoſe Hours, yet not 
being able at that time to prove the contrary, and 

ſuppoſing that they did, I endeayoured to find out 
what Proportion the greateſt Alterations of Decli- 
hation in different Stars bore to each other; it being 
very 
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very evident, that they did not all change their De- 


clination equally, I have before taken hotice, that 
it appeared from Mr. Molyneaux's Obſervations, 
that y Draconis altered its Declination about twice 
as much as the fore-mentioned ſmall Star almoſt op- 
— to it; but examining the matter more particu- 
arly, I found that the greateſt Alteration of Dec 


lina- 
tion in theſe Stars, was as the Sine of the Latitude 
of each reſpectively. This made me ſuſpect that 

the 


there might be the like Proportion betw 
Maxima of other Stars; but finding, that the Ob- 
ſervations of ſome of them would not perfectly cor 
reſpond with ſuch an Hypotheſis, and not knowing, 
whether the ſmall Difference I met with, might not 
be owing to the Uncertainty and Error of the Ob - 
ſervations, I deferred the farther Examination into 
the Truth of this Hypotheſis, till I ſhould be fur- 
niſhed with a Series of Obſervations made in all 
Parts of the Year; which might enable me, 
not only to determine what Errors the Obſerya- 
tions are liable to, or how far they may ſafely be 
_ depended upon; but alſo to judge, whether there had 
been any ſenſible Change in the Parts of the Inſtru- 
o ; IR, 
_ , _ UpontheſeConfiderations, I laid afide all Thoughts 
 atthat Time about the Cauſe of the fore-mentioned 
Phænomena, hoping that I ſhould the eaſier diſcover 
it, when I was better provided with proper Means to 
determine more preciſely what they wer. 
When the Year was compleated, I began to exa- 
mine and compare my Obſervations, and having pret- 
ty well ſatisfied my felf as to the general Laws of the 
Phenomena, I then endeavoured to find _ = 
* | | 4 e 


— 


NN TT. 
Caaſt of them. I was already convinced, that the 


VNMNutation of the Earth's Axis. The next Thing that 


offered itſelf, was an Alteration in the Direction of 
the Plumb- line; with which the Inſtrument was con- 
ſtantly [rectified ; but this upon Trial proved inſuſſi- 
cient. . Then I conſidered what Refraction might do, 
but here alſo nothing ſatisfactory oceurred. At laſt 
I conjectured, that all the Phenomena hitherto men- 
tioned = proceeded from the progreſſive Motion of 
Light and the Earth's annual Motion in its Orbit. 
For I perceived, that, if Light was propagated in 
Time, the apparent Place of a fixt Object would not 
be the ſame when the Eye is at Reſt, as when it is 
moving in any other Direction, than that of the Line 
paſſing through the Eye and Object; and that, when 
the Eye is moving in different Directions, the appa- 
rent Place of the Object would be different. 


\ 


I conſidered this Matter in the fol- 


FE lowing Manner. TI imagined CA to 
| { be a Ray of Light, falling perpendi- 
= +\ - cularly upon the Line BD; then if 
| i the Eye is at reſt at A, the Object 
j 2 6 muſt appear in the Direction A C, 
= = i whether Light be propagated in Time. 


or in an Inſtant. But if the Eye is 
moving from B towards A, and Light 
is propagated in Time, with a Velo- 
City that is to the Velocity of the 
\ Eye, as CA to BA; then Light mov- 
| ing from C to A, whilſt the Eye 
* moves from B to A, that Particle of 
it, 


.net eech 
* 


1 
it, by which the Object will be diſcerned, when the 


Eye is at B. Joining the Points B, C, I ſuppoſed the 
Line CB, to be a Tube (inclined to the Line BD in 
the Angle DBC) of ſuch a Diameter, as to admit 
of but one Particle of Light; then it was caſy 

to conceive, that the Particle of Light at C (by 
which the Object muſt be ſeen when the Eye, as it 

woves along, arrives at A) would paſs through the 
Tube BC, if it is inclined to B D in the Angle DBC, 


and accompanies the Eye in its Motion from B to A; 


and that it could not come to the Eye, placed behind 
ſuch a Tube, if it had any other Inclination to the 
Line BD. If inſtead of ſuppoſing CB ſo ſmall a 
Tube, we imagine it to be the Axis of a larger; then 
for the ſame Reaſon, the Particle of Light at C, could 
not paſs through that Axis, unleſs it is inclined to B; D, 
in the Angle CBD. In like manner, if the Eye 
moved the contrary way, from D towards A, with 
the ſame Velocity; then the Tube muſt be inclined 
in the Angle BDC. Although therefore the true or 
real Place of an Object is perpendicular to the Line 
in which the Eye is moving, yet the viſible Place 
will not be ſo, ſince that, no doubt, muſt be in the 
Direction of the Tube; but the Difference between 
the true and apparent Place will be (cæteris paribus) 
greater or leſs, according to the different Proportion 
between the Velocity of Light and that of the Eye. 
So that if we could ſuppoſe that Light 222 
ed in an Inſtant, then there would be no Difference be- 
tween the real and viſible Place of an Object, altho 
the Eye were in Motion, for in that caſe; AC. be- 
ing infinite with Reſpect to A B, the Angle A CB On 

| if- 


2 


Eye in its Motion comes to A, is at C when the 


LD . - 
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But if Light be propagared in Time (which I preſume 
will 2 be flowed by moſt of the Philoſophers 
of this Age) then it is evident from the foregoing 
Confiderations, that there will be always a Difference 
; between the real and: viſible Place of an Object, un- 
leſs the Eye is moving either directly towards or from 
the Object. And in all Cafes, the Sine of the Dif. 
ference between the real and viſible Place of the Ob- 
ject, will be to the Sine of the viſible Inclination of 
the Object to the Line in which the Eye is moving, 

6 Velocity of the Eye to the Velocity of 

17 Light moved but 1000 times faſter than the Eye, 
and an Gbject (ſuppoſed to be at an infinite Diſtance) 


was really placed perpendicularly over the Plain in 
__  whichthe 1 it follows from what hath 


been already ſaid, that the apparent Place of ſuch an 
Object will be always inclined to that Plain, in an 
Angle of 89? 56:; fo that it will conſtantly appear 


2316 from its true Place, and ſeem ſo much lets inclin- 


cd to the Plain, that way towards which the Eye tends. 
That is, if AC is to AB(or AD) as 1000 to one, 
the Angle AB C will be 89“ 5&3, and ACB= zi, and 
BCD =z ACB= y. So that according to this Sup- 
poſition, the viſible or apparent Place of the Object 

will be altered 7, if the Direction of the Eye's Mo- 
tion is at one time contrary to what it is at ano- 
If the Earth revolve round the Sun annually, and 
the Velocity of Light were to the Velocity of the 
Earth's Motion in its Orbit (which I will at preſent 
ſuppoſe to be a Circle) as 1000 to one; then tis eaſy 


to 
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of the Ecliptick, would, to an Eye carried along with 


the Earth, ſeem to change its Place continually, and 


the Earth's diurnal Revolution on its Axis) would 
ſeem to deſcribe a Circle round that Pole, every Way 
diſtant therefrom 3's. So that its Longitude would 
be varied through all the Points of the Ecliptick every 
Year; but its Latitude would always remain the ſame. 


Sun in reſpect to the equinoctial Points; and its ap- 


parent Diſtance from the North Pole of the Equator 
at the Autumnal, than at the vernal 


would be 7 leſs 
 I—_— 5 . 
The greateſt Alteration of the Place of a Star in 


the Pole of the Ecliptick (or which in Effect amounts 
to the fame, the Proportion between the Velocity of 


Light and the Earth's Motion in itsOrbit) being known; 
it will not be difficult to find what would be the Dif- 
ference upon this Account, between the true and ap- 


parent Plaee of any other Star at any time; and on 
the contrary, the Difference between the true and appa- 


rent Place being given; the Proportion between the 
Enn) © -- - 3 

As J only obſerved the apparent Difference of De- 
clination of the Stars, I fhall not now take any far- 


ther Notice in what manner ſuch a Cauſe as I have 


here ſuppoſed would occaſion an Alteration in their 


apparent Places in other Reſpects; but, ſuppoſing the 


Earth to move equally in a Circle, it may be gather- 
ed from what hath been already ſaid, that a Star which 
RTrr is 


to conceive, that a Star really placed in the very Pole 


(neglecting the ſmall Difference on the Account of 


Its right Aſcenſion would alſo change, and its Decli- 
nation, according to the different Situation of the 
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is neither in the Pole nor Plain of the Echptick, will 
ſeem to deſcribe abdut its true Place a Figure, inſenfi- 
bly differear from an Fllipſe, whoſe Tranſvetſe Axis 
is at Right-angle to the Circle of Longitude paſſing 
through the Stars true Place, and equal to the Diame- 
ter of the little Circle defcribed by a Star (as was 
before ſuppoſed) in the Pole of the Ecliptick ; and 
whoſe Conjugate Axis is to its Tranſverſe Axis, as the 
| Sine of the Stars Latitude to the Mites And al- 
lowing that a Star by its apparent Moti-. | 
«ly deſenbe {ach A Ellipſe, it will be found, that 
if A be the Angle of Poſition (or the Angle at the 

Star made by two great Circles drawn from it, thro” 
the Poles of the Ecliptick and Equator) and 'B be 
another Angle, whoſe Tangent is to the Tangent of 
A as Radius to the Sine of the Latitude of the Star ; 


then B will be equal to the Difference of Longitude 


between the Sun and the Star, when the true and ap- 
parent Declination of the Star are the fame, And if 
the Sun's Longitude in the Ecliptick be reckoned: 
from that Point, wherein it is when this happens; 
then the Difference between the true and apparent 
Declination of the Star (on Account of the Cauſe T 
am now conſidering) will be always, as the Sine of 
the Snn's Longitude from thence. It will likewiſe be 
found, that the greateſt Difference of Declination 
that can be between the true and apparent Place of 
the Star, will be to the Semi-Tranſverſe Axis of the 
Ellipſe (or to the Semi-diameter of the little Circle de- 
feribed by a Star in the Pole of the Ecliptick) as the 
Sine of A to the Sine of B. f 
If the Star hath North Latitude, the Time, when 
its true and apparent Declination are the ſame, is be- 
fore 
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fore the Sun comes in Conjunction with or Oppoſition 


to it, if its Longitude be in the firſt or laſt Quadrant 

(vis. in the aſcendin Semi- circle) of the Ecliptick and 
after them, if in the Nan Semi- circle; and it wil ö 
appear neareſt to the North Pole of the Equator, at the - 
Time of that Maximum (or when the greateſt Differ- [ 
ence between, the true and apparent Declination happens) = 
which precedes the Sun's Conjunction with the i 
car, 3 . IS 
Theſe Particulars being ſufficient for my preſent — 


Purpofe, I ſhall not detain you with the Recital of 
any more, or with any farther Explication of theſe, It 
may be time enough to enlarge more upon this Head, 
when I give a Deſcription of the Inſtruments Sc. if 
that be judged neceſſary to be done; and when I Thall 
find, what I now advange, to be ' allowed of (as I flat- 
ter my ſelf it will) as fomething more than a bare Hy- 
potheſis. I have purpoſely omitted ſome matters of no 
great Moment, and conſidered the Earth as moving in a 
Circle, and not an Ellipſe, to avoid too perplexed a 
Calculus, which after all the Trouble of it would not 
ſenfibly differ from that which I make uſe of, eſpecial- 
ly in thoſe Conſequences which I ſhall at preſent draw 
m the foregoing Hypotheſis. 6 
This being premiſed, I ſhall now proceed to deter- 
mine from the Obſervations, what the real Proportion is 
between the Velocity of Light and the Velocity of the 
Farth's annual Motion in its Orbit; upon Suppoſition 
that the Phenomena before mentioned do depend upon 
the Cauſes I have here aſſigned. But I muſt firſt let 
you know, that in all the Obſervations hereafter men- 
tioned, I have made an Allowance for the Change of 
the Star's Declination on Account of the Preceſſion of 
CE 1 5 
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the Equinox, upon Suppaſition that the Alteration. 
from this Cauſe # proportional to the Time, and regu- 
lar through all the Parts of the Year. I have deduced. 
the real annual Alteration of Decſination of each Star 
from the Obſervations themſelves ; and I the rather 
chooſe to depend upon them in this Article, becauſe all 
which I have yet made, concur to prove, that the Stars 
near the Equinoctial Colure, change their Declination at 
this time 1" f or 2” in a Year more than they would do. 
if the Preceſſion was only 50% as is now generally ſup- 
poſed. I have likewiſe met with ſome ſmall Varieties 
in the Declination of other Stars in different Years, 
which do not ſeem to proceed from the ſame Cauſe, par- 
ticularly in thoſe that are near the ſolſtitial Colure, 
which on the contrary have altered their Declination. 
leſs than they ought, if the Preceſſion was 5o”. But 
whether theſe ſinall Alterations proceed from a regular 
Cauſe, or are occaſioned by any Change in the Mate- 
rials Sc. of my Inſtrument, I am not yet able fully 
to determine. blowers, I thought it might not be a- 
miſs. juſt to mention to you how I have endeavoured to 
allow for them, though the Reſult would have been 
nearly the ſame, if I had not conſidered them at all. 
What that is, I will ſhew, firſt from the Obſervations 
of / Draconis, which was found to be 39% more South- 
erly in the Beginning of March; than in September. 
From what hath been premiſed, it will appear that 
the greateſt Alteration of the apparent Declination of 
y Draconis, on Account of the ſucceſſive Propagation 
of Light, would be to the Diameter of the little Circle. 
 whickyg Star (as was before remarked), would ſeem to 
deſcribe about the Pole of the Ecliptick, as 39" to 
40% 4. The half, of this is the Angle A CP'*(as repre- 
| 5 | ER {ſented 
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{ſented in the Fig.) This therefore being 20%, 2, AC will 
de to AB, that is, the Velocity of Light to the Velo- 


city of the Eye (which in this Caſe may be ſuppoſed 
the ſame as the Velocity of the Earth's annual Motion 
in its Orbit) as 102 10 to One, from whence it would 
follow, that Light moves, or is propagated as far as 
from the Sun to the Earth in 8d 17. 
It is well known, that Mr. Romer, who firſt attempted 
do account for an apparent Inequality in the Times of the 
Eclipſes of Jupiter's Satellites, by the Hypothefis of. 
the progreſſive Motion of Light, ſappoſed that it ſpent 
about 11 Minutes of Time in its Paſſage from the Sun 
to us: but it hath ſince been b by others from 
the like Eclipſes, that it is propagated as far in about 
7 Minutes. The Velocity of Light therefore deduced 
from the foregoing Hypotheſis, 1s as it were a Mean 
betwixt what had at different times been determined 
from the Eclipſes of Jupiters Satellites Tn. 

- Theſe different Methods of finding the Velocity of. 
Light thus agreeing in the Reſult, we may reaſonably. 
conclude, . not only that theſe Phenomena are owing. 
to the Cauſes to which they have been aſcribed ;, but 
alſo, that Light is propagated (in the ſame Medium), 

with the ſame Velocity after it hath been reflected as 
before: for this will be the Conſequence, if we allow. 
that the Light of the Sun is propagated with the ſame 
Velocity, before it is reflected, as the Light of the fixe: 
Stars. And I imagine this will ſcarce be queſtioned, 
if it can be made appear that the Velocity of the Light 
of all the fixt Stars is equal, and that their Light moves 
or is propagated through equal Spaces in equal Times, 
at all Diſtances from them: both which points (as I ap- 
prehend) are ſufficiently proved fromthe apparent Alte. 

| ration 
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ration of the Declination of Stars of different Luſtre ; 
for that is not ſenſibly different in ſuch Stars as ſeein 
| near together, though they appear of very different 
M,agnitudes. And whatever their Situations are (if I 
proceed according to the foregoing Hypothefis) 1 find 
the ſame Velocity of Light from my Obſervations of 
ſmall Stars of the fifth or ſixth, as from thoſe of the 
ſecond and third Magnitude, which in all Probability 
are placed at very different Diſtances from us. The* 
ſmall Star,for Example, before ſpoken of, that is almoſt 
oppoſite to 3 Draconis (being the 35th Camelopard. 
HFHevelii in Mr. Flamſteed's Catalogue) was 19“ more 
Northerly about the Beginning of March than in Sep- 
tember. Whence J conclude, according to my Hypo- 
theſis, that the Diameter of the little Circle deſcribed 
by a Star in the Pole of the Ecliptick would be 40% 2. 
The laſt Star of the great Bear's-tail of the 2d 
Magnitude (marked n by Bayer) was 36! more Southj- 
erly about the Middle of January than in Fly. 
Hence the Maximum, or greateſt Alteration of Decli- 
nation of a Star in the Pole of the Ecliptick would be 
438600, 4, exactly the ſame as was before found from the 
5 Obſervations of y Draconts. 5 
TheStar of the 5th magnitude in the Head of Per ſeus 
marked rx by Bayer, was 25“ more Northerly about 
the End of December than on the 29th of Faly fol- 
lowing. Hence the Maximum would be 41%, This 
Star 15 not bright enough to be ſeen as it pafſes over my 
Zenith about the End of June, when it ſhould be ac- 
cording to the Hypotheſis fartheſt South. But»becauſe 
I can more certainly depend upon the greateſt Alterati- 
on of Declination of thofe Stars, which I have frequent- 
ly obſerved about the Times when they become Ratio. 
Gs 2 5 nary, 


r 
nary, with reſpect to the Motion 1 am now conſider- 


ing; I will ſet down a few more Inſtances of fuch, 
from which you may be able to judge how near it may 
be poſſible from theſe Obſervations, to determine wit 
what Velocity Light is propagated. 
« Perſe: Bayero was 23" more Northerly at tie 
beginning of January than in Faly. Hence the Maxi. 
mum would be 4o",2. « Caſſapeæ was 34" more 
Northerly about the End of December than in June. 
Hence the Maximum would be 40% 8. g Draconis- 
was 39“ more Northerly in the beginning of Septem- 
ber than in March; hence the Maximum would be 
30% 2. Capella was about 16" more Southerly 
in Auguſt than in February; hence the Maximum: 
would be about 40“. But this Star being farther from 
my Zenith than thoſe I have before made uſe of, I can- 
Not ſo well depend upon-my Obſervations of it, as of 
the others becauſe I meet with ſome ſmall Alterations 
of its Declination that do not ſeem to proceed from the 
Cauſe I am now conſidering. 
I have compared the Obſervations of ſeveral other 
Stars, and they all conſpire to prove that the Maximum 
is about 40 or 41”. I will therefore ſuppoſe that it 
is 40% or (which amounts to the ſame). that Light 
moves, or is propagated as far as from the Sun to us in 
8'13". The near Agreement which Imet with among 
my Obſervations induces me to think, that the Maxi- 
mum (as I have here fixed it) cannot differ ſo much as 
a Second from the Truth, and therefore it is probable 
that the Time which Light ſpends in paſſing from the 
Sun to us, may be determined by theſe Obſervations 
within 5“ or 1c"; which is ſuch a degree of exactneſs as 
we can never hope to attain from the Eclipſes of Ju- 
piter's Satellites. | Having 


„ 
Having thus found the Maximum, or what the great- 
eſt Alteration of Declination would be in a Star pla- 
ced in the Pole of the Ecliptick, I will now deduce 
from it (according to the foregoing Hypotheſis) the 
Alteration of Declination in one or two Stars, at ſuch 
times as they were actually obſerved, in order to ſee 
how the Hypotheſis will correſpond with the Phæno- 
mena through all the Parts of the Lear. 

It would be too tedious to ſet down the whole Se- 
ries of my Obſervations ; I will therefore make Choice 
only of ſuch as are moſt proper. for my prefent Pur- 
poſe, and will begin with thoſe of y Dracons. 
Inis Star appeared fartheſt North about September 

7th, 1727, as it ought to have done according to my 

Hypothefis. The following Table ſhews how much 
more. Southerly the Star was found to be by Obſervati- 

on in ſeveral Parts of the Year, and likewiſe how much 
more Southerly it ought to be according to the Hy- 
pothelis. LES RVE 
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Hence it apy 
with the Obſervations of this Star through all Parts of 


- the Year; for the ſmall Differences between them ſeem 


to ariſe from the Uncertainty of the Obſervations, 
which is occafioned (as I imagine) chiefly by the tre- 
mulous or undulating Motion of the Air, and of the 
Vapours in it; which cauſes the Stars ſometimes to 
dance to and fro, ſo much that it is difficult to judge 
when they are exactly on the Middle of the Wire that 
is fixed in the common Focus of the Glaſſes of the 
Teleſcope. © 3 V 
I muſt confeſs to you, that the Agreement of the 
Obſervations with each other, as well as with the Hy- 
potheſis, is much greater than I expected to find, be- 
fore I had compared them; and it may poſſibly be 
thought to be too great, by thoſe who have been uſed to 
Aſtronomical Obſervations, and know how difficult it 
is to make ſuch as are in all reſpects exact. But if it 
would be any Satisfaction to ſuch Perſons (till I have 
an Opportunity of deſcribing my Inftrument and the 
manner of ufing it) I could aſſure them, that in above 
70 Obſervations which I made of this Star in a Year, 
there is but one (and that is noted as very dubious on 
account of Clouds) which differs from the foregoing 
_ Hypotheſis more than 2, and this does not differ 3". 
This therefore being the Fact, I cannot but think it 
very probable, that the Phenomena proceed from the = 
Cauſe I have aſſigned, ſince the foregoing Obſervations 
make it ſufficiently evident, that the Effect of the real 
Cauſe, whatever it is, varies in this Star, in the ſame 
Proportion that it ought according to the Hypotheſis. 
But leaſt y Draconis may be thought not ſo proper 
to ſhew the Proportion, i” UH (hs apparent Altera- 
5 tion 
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tion of Declination is inereaſed or diminiſhed, as 
thoſe Stars which lie near the Equinoctial Colure: 1 
- _ will give you alſo the Compariſon between the Hypo- 
theſis and the Obſervations of n Ur Majoris, that 
which was fartheſt South about the 17th Day of Jauu- 
ary 1728, agreeable to the Hypotheſis. The following 
Table ſhews how much more Northerly it was found 
by Obſervation in ſeveral Parts of the Year, and alſo 
what the Difference ſhould have been according to the 
FHypotheſis. bene 
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I find upon Examination, that the Hypotheſis a- 
grees altogether as exactly with the Obſervations of 


this Star, as the former; for in about 50 that were 
made of it in a Year, I do not meet with a Dif- 

ference of ſo much as 2“, except in one, which is 
| mark d 
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mark'd as doubtful on Account of the Undulation 
of the Air, &c. And this does not differ 3“ from 
the Hypothefis. 


The Agreement between the Hypotheſis and the 
Obſervations of this Star is the more to be reguard- 


ed, ſince it proves that the Alteration of Declination, 
on account of the Proceſſion of the Equinox, is (ass 
I before ſuppoſed) regular thro' all Parts of the Vear; 
ſo far at leaſt, . as not to occaſion a Difference great 
enough to be eee with this Inſtrument. It like- 
wiſe proves the other part of my former Suppoſition, 
vi g. that the annual Alteration of Declination in 
Stars near the Equinoctial Colure, is at this Time 
greater than a Preceſſion of 50" would occaſion: for 


this Star was 20” more Southerly in September 1728, 
than in & eptember 1727, that is, about 2 
it would have been, if the Preceſſion was but 5 


more 1 . 


But 1 may hereaſter, perhaps, be better able to de 
mine this Point, from my Obſervations of thoſe 
Stars that lie near the Equinoctial Colure, ' at about 
the ſame Diſtance from the North Pole of the E- 
quator, and nearly oppoſire in right Aſcenſion. 


I think it needle 


: to give you the Compariſon 
between the Hypotheſis and the Obſervations of any 


more Stars; ſince the Agreement in the foregoing is a 


kind of Demonſtration (whether it be allowed that 


I have diſcovered the real Cauſe of the Phenomena 
not; ) that the Hypotheſis gives at leaſt the true 
Law of the Variation of Declination in different Stars, 
with Reſpect to their different Situations and Aſ- 


Or 


pects with the Sun. 


be 


And if this is the Caſe, it muſt 
granted, that the Parallax of the fixt Stars is much 


ſmaller, than hath been hitherto ſuppoſed by thoſe, 
7 S Tf 2 


who 
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who have pretended to deduce it from their Obſervati- 
ons. I believe, that I may venture to ſay, that in 
either of the two Stars laſt mentioned, it does not 
amoumt to 2. Tam of Opinion, that if it were 1, 1 
ſhould have perceived it, in the great number of Ob- 
ſetvations that I made eſpecially of Draconis; which 

agreeing with the Hypotheſis (without allowing any 
thing for Parallax) nearly as well when the Sun 
was in Conjunction with, as in Oppoſition to, this 
Star, it ſeems very probable that the Parallax of it 
is not ſo great as one ſingle Second; and conſequent- 
y that it is above 400000 times farther from us than 
the Sun. FFC 
There appearing therefore aſter all, no ſenſible 
Parallax in the fixt Stars, the Anti- Copernicans have 
ſtill room on that Account, to object againſt the Mo- 
tion of the Earth; and they may have 65 they pleaſe) 
a much greater Objection againſt the Hypotheſis, 
by which I have endeavoured to ſolve the fore-men- 
tioned Phenomena ; by denying the progreſſive Mo- 
tion of Light, as well as that of the Earth. 


9 


But as I do not apprehend, that either of theſe Po- Z 


ſtulates will be denied me by the. Generality of the 
Aſtronomers and Philoſophers of the preſent Age; 


ſo I ſhall not doubt of obtaining their Aſſent to the 
Conſequences, which I have deduced from them; if 
they are ſuch as have the Approbation of ſo great 
a Judge of them as yourſel I am 
RP. Sir, Tour moſt Obedient 
Humble Servant. 


J. BRADLE NV. 
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POSTSCRIPT. 


11 you, that before Mr. Molynenx's Inſtrument was 
erected, J had no ſmall Opinion of their Correctneſs; 


the Length of his Teleſcope and the Care he pretends 
to have taken in making them exact, having been ſtrong 


Inducements with me to think them ſo. And fince I 


far from being either exact or agreeable to the Pheno- 
mena; I am greatly at a Loſs how to account for it. 
I cannot well conceive that an Inſtrument of the Length 


of 36 Feet, conſtructed in the Manner he deſcribes his, 


could have been liable to an Error of near 30” (which 
was doubtleſs the Caſe) if rectified with ſo much Care 
as he repreſents. . 


The Obſervations of Mr. Flamſtced of the differ- 


ent Diſtances of the Pole Star from the Pole at differ. 
ent Times of the Year, which were through Miſtake 


looked upon by ſome as a Proof of the annual Paral- 
lax of it, ſeem to have been made with much preater 
Care than thoſe of Dr, Hook. For though they do not 


all exactly correſpond with each other, yet from the 
whole Mr. Flamſteed concluded that the Star was 35 


4. or 45" nearer the Pole in December than in May 
or July: and according to my Hypotheſis it ought to 


appear 40% nearer in December than in June. The 


Agreement therefore of the Obſervations with the Hy. 
potheſis is greater than could reaſonably be expected, 
conſidering the Radius of the Inſtrument, and the Man- 
ner in which it was conſtructed. 


1 


s to the Obſervations of Dr. Hook, I muſt own to 


have been convinced both from Mr. Mo/ynenx's Obſer. 
vations and my own, that the Doctor's are really very 
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